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A GOODWILL MESSAGE FROM NEW YORK 


British Industries 


Corporation 


send their friends in Britain 
their best wishes for success at 


the 1952 R.E.C.M.F. Exhibition 


lISH INDUSTRIES CORPORATION ARE PRIVILEGED TO 


ENT IN THE U.S.A. THE FOLLOWING BRITISH COMPANIES 


tl Winder & Multicore Solders Ltd. 
ctrical iiquipment Co. Ltd. ” ne a 


Reproducers NO en Ltd. 
PR TION TYPI 


EAKERS 


Trix oe ee Ltd. 


Pt ABLE AMPLII D GRAMOPHONES 


Vitavox Ltd. 


MUI ELL HORN LOUDSPEAKERS 


if — wand HW trele SS i orks 


DSPEAKERS, TECHNICAL BOOKS 


bY Co. Ltd. if right & Weare Ltd. 


TAPE DECKS 


RIES CORPORATION, 164, DUANE STREET, NEW YORK 
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A Range of 
Thyratrons for 
Static and 
Mobile 
Applications 


The Mullard range of thyratrons now includes 
types suitable for use in both static and mobile 
applications. 

For static power and motor control 
applications a group of mercury-vapour valves is 
available, with anode current ratings ranging 
from 0.5 to 6.4 amperes. 

For switching, servo mechanisms and motor 
control applications in aircraft, ships and mobile 
industrial equipments, there is a series of 
xenon-filled thyratrons available, with anode 
current ratings ranging from 0.1 to 6.4 amperes. 
On account of the small variations-with- 
temperatures of xenon, these tubes are 
specially suitable for use in equipments 
operating over a large ambient temperature 
range. 

For special applications where extremely 
rapid rates of current rise are required, as, for 
example, in the modulation of radar 
transmitting systems, there is also a hydrogen-filled 
thyratron, the ME1503. This valve, 
characterised by its very low ionisation and 
de-ionisation time, is the first of a group of 
hydrogen thyratrons now being developed. 

Brief technical details of the Mullard range of 
thyratrons are given below. More 
comprehensive information will be gladly 
supplied on request. 
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MERCURY-VAPOUR 
MTI7 Triode 
MTS7 Triode 
MTIOS Tetrode 


25 
1.0 
25 


MENON-FILLED 
2021 Tetrode 
MTS544* Triode 
MTSS45* Triode 


0.65 
is 
is 


HYDROGEN-FILLED 


MEISO3 Triode 8.0 


* Supplies temporarily | restricted to Government Contractors only 
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GOODMANS 


GOODMANS INDUSTRIES LTD. Axiom Works, Wembley, Middx 


j WE SHALL BE AT THE 
NORTHERN 
RADIO SHOW 


© CITY MALL MANCHESTER 
pr 23-May 3 
a~™ 


WEM. 1200 
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have pleasure in introducing 


the latest in the now famous series of 
AXIOM High Fidelity Loudspeakers— 


The 


AXIOM 150 
Mark Il 


12-inch l5w. P.M. 


Loudspeaker 


This high fidelity reproducer gives extremely SPECIFICATION 
smooth response in the middle and upper registers 
ensuring minimum “scratch” from recordings Frequency Coverage 30/15,000 ¢.p.s. 
On all inputs this shows to advantage no matter Overall Diameter 12 5/06? 1.3 ems) 
what the origin. Overall Depth 6 15/16" (17.6 cms) 
The very low bass resonance ensures faithful reproduction down to the Fundamental Resonance ~~ BSeps 
lowest audible frequency Velen Gut Siaenater oan 


Voice Coil Impedance 1S ohms at 400 cps 
This new AXIOM is a marked advance on past models and is suitable for 


Max Power Capacity 1S watts peak A.C 
use with all high quality amplifiers. 

Fiux Density . 14,000 gauss 
A special corner reflex cabinet has been designed with speaker aperture at 


optimum listening height. 


You are invited to write for details of the Axiom 150 Mk.II and the specially designed corner reflex cabinet. 


The Axiom 150 Mk. II will be on show at Stand 35 at the 
R.E.C.M.F. Exhibition, April 7-9, and will be demon- 
strated in a specially designed soundproof room at Stand 17 


at the Northern Radio Show, April 23-May 3. 


GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx. WEMbley 1200 
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The NEW 


PREMIER MAGNETIC TAPE 


$29 as 8 a 0 including ALL parts, Valves, Cabinet, Loud- 


(Carriage and Packing 15/-) speaker, etc., but excluding Microphone. 
To those unable to build this TAPE RECORDER we can offer it completely wired and tested ot €34.8.0 plus €1.1.0 Ins., Pack. and Carr 
The kit incorporates the NEW MODEL LANE TAPE TABLE already assembled and ready for use, a6 VALVE 
SPECIALLY DESIGNED AMPLIFIER KIT including Bias and Erase Oscillator for use with the 
above unit, and a» WELL MADE WALNUT FINISHED TABLE CABINET to house the complele 
unit. Outside dimensions when closed: Height 
13sin., Length 17in., Depth 13jin SPECIFICATION o: the NEW LANE 
TAPE TABLE :— 


Made to high standards and incorpora- 


INSTRUCTIONAL Wow and "Flutter ’” throughout 
BOOKLET 2’6 the full length of tape 


This is credited if a com- ; FAST REWIND Provision for fast 

ylete Kit of the Tape rewind and forward run in less than 

Re der de ry ‘ 1 min. in either direction THREE 
oe eS Orne: MOTORS obviating friction drive 


SPECIAL FEATURES of the HIGH FIDELITY RECORD PLAY- 

1 hour approx. playing The 
Amplifier include separate ; Table is fitted with high fidelity 
Bass and Treble lift controls, ord play-back head of new design 
: wound to high impedance and a 
ugh ane low carn Input a separate A.C. Erase Head. The Heads 
Sockets, Record Playback in- ure half track size allowing approx 


hr. playing from standard 1,200ft 
licator, et May be fed from lee of Tape 


Microphone, pick-up or - ce 
directly trom the Speaker te. % hor che ts 250 50 ycle 
terminals of your radio mains only 
Chassis size 14” 9" » 25 

The NEW LANE TAPE TABLE 
The AMPLIFIER 6 
KIT COMPLETE f y ® 


The PREMIER 

MAGNETIC TAPE RECORDING KI 
When completed compares favour 
ably with all existing makes 


As is usual in all PREMIER KITS every J 
single itern down to the last nut and bolt is 
supplicd. The chassis is punched and lay-out Tine “ . . 
diagram. and theoretical circuits are included his Recording Outfit nas 
been designed for use with 


EACH UNIT MAY BE PURCHASED SEPARATELY M.C.-1-111 SCOTCH BOY 


Magnetic Tape With this 
PREMIER AMPLIFIER KIT PREMIER TABLE CABINET NEW LANE TAPE TABLE high quality tape a frequency 
INCLUDING Bin. SPEAKER 
£7-19- 


£4-18°6 £16-10-0 nge of 50 c.p.s. to 9,000 
tape speed of 
can be readily 


2/6 packing and carriage S/- packing and carriage 6 packing and carriage 

hieved 

WORKING MODELS CAN BE SEEN AT THE ADDRESS BELOW os 

71,200ft. reels 35 -. 

LUSTRAPHONE High Fidelity Microphones are especially recommended for use with the Premicr Magnetic Tape Recording Kit 
especially suitable for transmission of speech, whilst the genera frequency characterist which is entirely 
free from pronounced peaks, zllows the instrument to be most sat sfactorily used for recording purposes 
- posed surfaces are either chromium plated or stove enamelled, contributir the generally meer oy Smee 

at tive appearance of these microphones . ° 


BOTH MODELS CAN BE SUPPLIED FROM STOCK Table Stand £2.76 
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The slightly rising frequency response together with freedom from distortion makes these microphones HAND MICROPHONE 
ot £6.6.0 


RADI ; 
° Please quote Dept. W.W 


ALISS RECEIVERS 
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P.M. MOVING COIL LOUDSPEAKERS 
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HEADPHONES 


Balanced Armature Low Resistance 
. o2, 711 pa 


5 
High Resistance 
126 
Moving Reed 
r 8 11 pair 
Lightweight High Resistance 
146 
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CARBON HAND MICROPHONE 


GARRARD ELECTRIC GRAM’ MOTOR 
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; 69. Packings ve 
Base, 2 Also plug-in type 3.9 
These aerials make ideal fishing rods 
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GRAMOPHONE UNITS RADIO CABINET (WALNUT FINISH) 


fen Wing” Playing Desk ste 
ollaro BCS00 Autochanger t nit, single « 
mounted on att 


wile 


Attnpae memsenamee 
suitable for long playing « 
rr Unmounted, with Dua! Purpose Hea 
P x25 < 
AMPLIFIERS r op Ditto, (Unmounted, with tw parat « ca 
aa nelong playing, one standar £18 14 1 
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#15 i1 98 
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BSK Model GU4 An 
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and standard re tings 29 19 11 

Garrard Oraw ‘ 

£519 6 
£2218 §& 
£10 0 8 
24 310 
ie made cabinet. £3.10 


S VALVE SUPERHET RADIO 
CHASSIS 


£2313 0 


. ALL THE ABOVE ARE FOR USE ON A.C. MAINS ONLY 
@ramic coil tor PREMIER SUPERHET COILS 
way 4-bank «witch 4-50. 1 sn etres. set with 
22.6 plus 2¢ SUPER QUALITY TELEVISION 
MAGNIFYING LENS 
To suit Sin., 6in. or Tin. Tubes Increase 
considerably, 25 - each 
CORRECT ASPECT WHITE . 
RUBBER MASK v. 
M 
A 


106 


out out $00 0 aants 
Aeris Barth a 

Por | 2in. Round or Plat faced Tube 1611 Tuning Gang Condenser, fu 

in saemt onsisting of unbreakable | 

PREMIER TELEVISOR CABINET scale for eng, mediam and @ “ 
VISOR tres, k yoles a station names, price 3 

roe Se Toe we AS A SPECIAL OFFER—CABINET ILLUS- 

TRATED ABOVE AND CHASSIS, TOGETHER 
£5. 5.0. Plus 76 Carr. Pkg. & Insurance 


RADIO CABINET (WALNUT FINISH) 
; ' » high Ile jeep iin 


CABINET (WALNUT FINISH) 
" jin. high, 10$in. deep, 20in wide 


| A handsome wa 
for our own Kits 
the kite published in 


| 
ae 7/6 carr. pkg 
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OR COMPONENT SOLD AS A_ PREMIER PRODUCT BY FIRMS OTHER THAN OURSELVES 


}) are super selective / 


Great Noose! OSMOR “Q RANGE COILS make 
ngs around ail imitations—they re picked out by experts 
for their super-selectivity, and sensitivity. What other 
ACTUAL SIZE coils can give you these 5 BIG STAR features’ 


*% Only lin. high *% Variable iron dust cores % Low loss Polystyrene formers 
*% Packed in damp-proof containers % Fitted tags for easy connection 


s f0 w g with OSMOR " Q" CO'LS—the water-tight guarantee your ¢ tive assurance of satisfact 


COILPACKS ange is available perhe " MATCHED COMPONENTS. 
T t yil high « 3) aj more ‘ 


Various types 
als ass F.'s, Speakers, Transformers, etc., etc., tx 


at ’ acks area sted 
tive leaflet 


WARNING! Avoid inferior imitations. Genuine OSMOR 
Coilpacks are sold only under the name OSMOR 


Dept. W.29), BRIDGE E WORKS, . 
OSMOR RADIO PRODUCTS LTB. Soros tomer” VE™ WORKS. nonoucn mnt. 


HIGH-FREQUENCY INSULATION 


—_specify'FREQUELEX‘ 


Li 
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of 


illustration shows a Four Gang I degree of accuracy depends « 


rhe 
Radio Variable Condenser using our t ze of the Rod or 


Tube, but t 


Qn 
he 


FREQUELEX ”’ Ceramic Rod for th tandard degree of accuracy is outlined 


Centre Rotating Spindk This Rod is 


the Inter 


ground to within plus or minus .oo Specification embc 


Service Compone 


long 437 diameter, centrele Manufacturers’ Council — Panel 


nt 


R 


died in our Catalogue 
1um camber allowance of .002 ft Radio Frequency Ceramics, copy of 
only one of many applicatior which will be sent on request 


Rods made to close limits ar arge Rods up to 44° long and 1 
juare are used as supports for Tuning 


sclalise in the man ¢ t Is, etc 


i 


mic Rods and Tubes of ! hall be pleased to have your enquiries 
ons in several classes of materi: for all sizes of Tubes and Rods. Prom 


wide dimensional ranges leliveries can b 
i rincipal Materials A 
1. Porcelain for General Insulation 
2. Frequelex for High-Frequency Insulation 
3. Permalex and Templex for Capacitors 


€ £Ive 


n for most sizes 


ar 
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Bullers LOW LOSS CERAMICS 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4 Phone: MANsion House 997! (3 lines) Grams 


* Bullers, Cannon, Londo 


y 


BI 
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@ LET OTHERS SPEAK 
ABOUT 
—entorian SPEAKERS 


These unsolicited letters are typical of fhose received from Stentorian users — they are 
evidence of the benefits of specialisation 


j “I am very glad to say that this 
. 
“ ; peaker is giving me great satisfaction 
A speaker for - ’ 
\ Its frequency response, transient response 
and power handling capacity are truly 
> ) ? od remarkable, particularly for such a 
every nee , moderately priced speaker. It surpasses 
i most other speakers I have heard, even 
considerably more costly ones.” 


* It wall doubtless be of interest to you 

learn that this particular WB 10 
loudspeaker was purchased during 1928 
and continues to give excellent service.” 


* It surprises me how you get a single 
cone umt, like the S.1012, to cover such 
a wide frequency range. Every note and 
syllable comes out with such natural 
realism. For instance, the * ting’ of the 
triangle and clash of the cvmbals are very 
clearly heard—but not at the expense of 
the bass, for that is there too in correct 
proportion, resulting in a very good 
balance of tone.” 


from 27 


12° peaker (in fact the finest speaker) in my 
to humble opimon.” 


“ Thanks once again for a really fine 


cone dia. 


‘You may be sure that I would do 
my utmost to insist that your 10° Unit 
be used exclusively. I doubt if there is a 
The reasons for the outstanding quality of reproduction given better one of its type in the World, or 


by W.B. chassis are because the actual designers of the first great even as good, and we have tried a few. 
W.B. moving coil speaker over 25 years ago are still personally This is not idle flattery, but a fact which 
engaged in improving Stentorians, and because all operative parts an be demonstrated at any time. 

—‘* Alcomax”’ magnet, graduated multi-fibre cone, speech coil e 

assembly, transformer, are designed and made in the one organisa- 


tion, under the same knowledgeable supervision. a 
I must congratulate you on producing 


he finest speaker umt I have had the 
@ The famous Stentorian Concentric Duplex has been acclaimed privilege to own. Your claims regarding 
as the ultimate in fine reproduction. This distinguished speaker the performance of the 10° Concentric 


B e f : Duplex speaker are not in any way 
is available as 10° and 12” chassis and also in handsome cabinets. exaggerated. I find it ideally suited for 


" ” 
Jomestic use 


Sentorian (9 emesis 


Stentorian Speakers avail- 
LOUDSPEAKER CHASSIS 


able on request. 
WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD +- NOTTS 
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OT. MAINS 
WARKS THES TRANSFORME: 


ALL PRIMARIES ARE 200250 v. Half Shrouded 
Midget Jutput 250-0-250 v. 60 ma. 6.3 v. ac 3 


FOR AERIAL NEWS AND VIEWS 


at 3 amps 


80 rr 
80 


: 
a GS. 300-0-300 + BO ma 
275-0-275 vy. 100 mia 


The £5.D. of TV. : 


Aerial Erection ey, ae A wn 


na. ®$3. 350-0-350 v. BOma 
mia. PS7S. 275-0-275 v. 100 ma 
ma. PS3X. 350-0-350 v 100 ma 
at 4 amps., 5-4-0 v. at 2 amps 
25 v. 200 ma., 6.3 v. 4 amps., C.T. 6.3 
mps. Fully shrouded 
250 ma.. 6.3 v. 2 amps., C.T., 6.3 
v Fully shrouded 
300-0-300 v. 80 m a..6.3 v. 7 amps.. 5 v. 2amops 
ng leads 
350-0-350 v. 250 m/a..6.3 v. G6 amps., 4 v. Bamps 
0-2-6.3 v. 2 amps. Fully shrouded 
350-0-350 v. 160 mia, 6.3 v. 6 amps., 6.3 v 
Fully shrouded 
ytput, 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 
g 3 amps. Fully shrouded 
250-0-250 v. 100 ma., 6.3 v. 6 amps., C.T. 5 
or receiver RI35SS. Half shrouded 
350-0.350 v. 150 m a., 6.3 v. 3 amps., C.T.5 
Half shrouded 
250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 
y shrouded 
350-0-350 v. 120 ma.. 6.3 v. Zamps., C.T. 6.3 
Sv Jamps. Fully shrouded 
250-0-250 v. 80 ma., 6.3 v. at 6 amps, 5 v 


0 


6.3 v. at 1.5/2 amps 
» a. 63 v. 4 amps., 5 v. 3 amps 
350 v. at 150 mia, 6.3 v. at 2 amps 
C.T Sv. at3amps. Fully shrouded 
The above have inputs of 200/250 v 


FILAMENT TRANSFORMERS 
4v. Zamps., Fé. Output, 6.3 v. 2Zamps 
2v.atlamp.,9-. F6X. Ourput, 6.3 v.0.3 amps 
12.6 v. tapped 6.3 v. at 3 amps 
tput, 24 v. tapped 12 v. at 3 amps 
Fi2 and F24 framed with Flying Leads 
There is a tput, 0-2-4-5-6.3 v. at 2 amps 
0-2-4-5-6.3 v. at 4 amps 
model suitable FU6 and F29 clamped with lon pO 
for every FS. Output 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
location. Full 5 amps. or 10 v. ac 5 amps 
r at 6.3 v. tapped at 5 v. at S amps. per winding 
details in es and parallel connections 24 v. at S amps 
leaflet No 5 amp 8 v. at S amps., 15 v. at 5 amps., 12.6 v. at 
EsoW sent 0 p 0 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps 
med with Flying Leads 
on request stpu }amps. FU24. Oucput 0-12-24 v. | amp 
The above have inputs of 200/250 v 
Other 


OUTPUT TRANSFORMERS 
Antiference 0s, 26, 46, 56, 66. 90, 120-1 SO ma. max. current 
Aerials > P. Class B, exc. Secondary 2/4 ohms. Top panel 
Yinole 
. Pentode, ratios 30, 60, 90-1, 40 ma 
3 ohms, each 
t Pentode, ratios 45-1, Secondary 2/3 ohms, 40 mia 


we 
SecBss » * 
eeceee 


1S wacts output. 20 ratios on Full and Half primary 
30 watts output, 20 ratios on Full and Hal! primary 
Williamson's O.P. Transformer to Author's specification 
Chokes for Williamson's Ampl.fier. 30H. at 20 mia 
10H. ac 150 ma 
Choke C4. 60 m a.. approx. BH, 350 ohms 
Choke CS. 40 ma... approx. 5 H., 350 ohms 
50 m a., 50 H., 1,500 ohms 
ro henries clamped, $ 3. C7. 90 m/a. 180 ohms, clamped 
Belling-Lee Co-Axial Plugs. Type 642/F.. each 
Belling-Lee Co-Axial Sockets. Type 6045, each 
Quotations, etc.—stamped addressed envelope please 
C.W.O. iadd 13 in € for carriage), all orders over £2 carriage paid 


Load 
— 
~ woe 
—-—-e@wav 
www | 


Trade and also Export enquiries imvited 


H. ASHWORTH (Dept. WW) 
ANTIFERENCE LIMITED 67 BRYANSTON ST LONDON W.! 676, Gt. Horton Road, Bradford. Yorks 


oy 


Ly -Yppointment lo lhe « Rofessional Engineer. pa 


ATTENUATORS - FADERS - SWITCHES - WIREWOUND POTENTIOMETERS - PLUGS 
AND SOCKETS - WIREWOUND RESISTORS - HIGH STABILITY CARBON RESISTORS 
KNOBS DIALS AND POINTERS « TERMINALS 


~PAINTON - 
P Derthanplon ongland 


Wiretess Worip Aprit, 1952 


INSTRUMENT CASES 
FROM STOCK 


90 per cent of our standard range of cases, includ- 
ing enclosed racks, is available from stock for 
delivery within 48 hours. Imhof standard enclosed 
rack units in 4ft, and 6ft. sizes 19in. deep and taking 
19in. panels, and standard instrument cases in 
twenty-two different types and sizes are designed 
to meet the main needs of electronic instrument 
housing. They are available in any quantity from 
one upwards and give you the advantages of low 
price based on quantity production with no design 
worries or tool charges and NO PRODUCTION 
DELAYS. Please write for our 1952 catalogue and 
latest price list of full standard range. 


ALFRED IMHOF LIMITED, 112-116 NEW OXFORD STREET, LONDON, W.C.1. MUSEUM 7878 


COPPER INSTRUMENT WIRE (ex-stock) RESISTANCE WIRES 


Prices per ounce 


TINNED COTTON SILK 
—_ OVERED COVERED 


4 om 
110 
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40 ; 
44 & 46 swe stocked 


Shab eww ewwnw 
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- 
.] 
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LITZ WIRES also available. 
Large stocks of B.A. SCREWS, 
NUTS, WASHERS, SOLDERING 
i as ii aii TAGS & EYELETS ; Paxolin type 

oss. Aaa anee : TUBING ; Laminated Bakelite and 

; ae Sas See Ebonite PANELS ; TUFNOL and 
POST ORDERS ONLY PLEASE Send stamp for comprehensive lists. EBONITE TUBES and ROD ; 
ERIE and DUBILIER RESISTORS ; 


POST RADIO SUPPLIES a 
BOURNE GARDENS, LONDON, E.4 Trade caaial 


we ee Bd eee 
ow 


ao 


Wrretess Wori_p 


vy a 
§ ye 
Clf Inductance 


in the range o.oo1uH to 


3omH, the ‘CINTEL’ Mutual and 


Self Inductance Bridge will be 
found unequalled for accuracy and 
simplicity of use. Also measuring 
resistance in the range 1roonQ to : 

: MUTY 


AL AND se ry 
: , : ‘FIND 
30000, this bridge is an essential es ove UCTANCE BRIDGE 


* =k 
piece of laboratory equipment, * d ? » > » 


full details of which are available 


on request. 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON - S E26 


Telephone : HITher Green 4600 


SALES AND SERVICING AGENTS 
F. C. Robinson & Parwners Lia. H. Hawnt & Co., Ltd., Atkins, Robertson & Whitetord Lid. 
287 Deansgate, Manchester, 3 $9 Moor St., Birmingham, 4 100 Torrisdale Street, Glasgow, $.2 


,™ 
‘STEREO TRADE MARE 


ecognised as the 


Now in full production 
NOVAL and B76 
Valveholders 
of all types in 
NYLON LOADED 
BAKELITE 


We make all types of Valveholders 


FREN H LTC 


4—€§ MeMURD 


Apri 1952 


Vost Reliable |} alveholders 


the new 


Jpeuker °° 


A BRITISH INVENTION 


FNATURA 


REPRODUCTION 


Manufactured by 


AUDIO-ACOUSTIC DIFFUSEURS LID. 


BROOK HOUSE, PARK LANE, LONDON, W.! 


Fectory: Terrant Street, Arundei 


CF 
WAVE FORM 


THE A.DC. SPEAKER DESIGN 
Mode! ( 


« terminating periphe 


A. NO MECHANICAL RESTORING FORCE 
B THE SYSTEM IS FREE FROM FUNDAMENTAL RESONANT FREQUENCY 
HE MOTIONAL DECAY TIME OF THE CONE ASSEMBLY HAS SQUARE 


D. TRANSIENTS ARE THUS FREE FROM FUNDAMENTAL RESONANT 
FREQUENCY MODULATION 


Decay Time —Oper 
ne Damping— I ance . encies. Cone 
Air Loading —} sides raftiating 
" o ha ney 


ansient Response 


Wiretess Wo 


ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17 Telephone : LARkswood 4366/7/8 


THE 


ADVANCE 


The Advance type H1 Audio 

Signal Generator completely covers the 
unusually wide range of 15 c/s to 50.000 c/s. T Y Pp &€ tf t 

It is characterised by its extremely low 

distortion and level output over the 

entire range ; provides both sine 

and square wave output. A robust, 

reliable and accurate instrument for 

the discriminating service engineer 

@ Accuracy + 1°., + le/s. © Distortion less 

than 1°, at 1,000 c/s. @ Output from 


200 microvolts to 20 volts with accuracy of 


+ 2db. @ Weight 14 1b. @ Size 13)" « 10)" « 8" / J 


full technical detai/s 


available in Folder $.16 W audio generator 


ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17 Telephone : LARkswood 4366/7/8 


Aprit, 1952 


FOR HIGH SPEED 
PRECISION 
SOLDERING USE 


DU BOIS 


TRI-SOL 


Activated 
RESIN CORED SOLDER 


r wa 


{ flux 


4 


THE DU BOIS CO. LTD., BRITANNIA 
ST., KING'S CROSS, LONDON, W.C.1 
TERminus 6624 


HANNEY OF BATH 


Offers the following brand new goods from stock »— 
WILLIAMSON AMPLIFIER. PARTRIDGE tputtransformers hm «« 
127 wo ‘ c - . nts as we }0 mA. mains trans. 96 - 
' A ke 37 ' A. choke «; pre-an ne trans 
Miniature Trimmers: > Fig. 10) 46/0: 1 s wadecloueaiatie cabbiaeses tiie s a6 sons 
, % CU metalpacks¢ etalmites Reliance 100 ohm 5 tpote! 
to High Voltage ‘ ' st ' trans. to epecificatior aA . 0 m . 1 : a st yt 
Transmitter - nised by all designers ¢.13) 96; (Pie 15) 24 : {Pie ‘ 7. iw, oa 8 AOONDE at fe 
Capacitors . and users of elec- te (Fig. 13) &. 19) 47--; 1 GAGs (Pig. 20) (Lees C88 an 
r te "th ‘ ¢ sce - 
tronic equipment 19 Thre. 7 O% Fe, 8 bas mw Pomeroy Rta 
AK switches 44; DPDT hed pair KT6 valves §0'2 
251 » ‘ rectly heate ‘ B00 ¥ 
VIE WMASTE 


5-Gang 


19 10 ; Stages £918 9 
Capacitor vee 
35 3 Type 
sé 204; 14D 
6 


Q pote § + ea 
6117; 
r CLR90! 3 - each and 5K 


tar A . ara 
CATHODE RAY TUBES x ar 
Mazda CRM 213.137 Mullar 
Maria CRM Aa ‘£18410 
£1974. w * or allt guarantee safe delivery pe 
“ . H . apect rat ream masks n. 226 

il 
acos Gr andard 

st t u and M 
RO AUTOMATIC RECORD CHANGERS 

£11156 tal F 7 M 


£123 


SOLLA 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Telephone 381! 


APRIL, 1952 


Sole Distributors | 
for 
BURGOYNE | 
MAGNETIC 
RECORDING 
bo 


WIRELESS Wor 
Mere, ™NM 
é, tne 
&LEcrR, eon 
Meme ¢ anne “ANCES 


RADIO CENTRE 


19 


Sole Distributors 
for 
BURGOYNE 

MAGNETIC 
RECORDING 


rape = tial 


TAPE TABLES 


OSCILLATOR 
COILS, Etc 


TABLE 
£16/1 CASH or £6 10 


Deposit and 12 
monthly payments of 20 - 


Pius 10/- corr. & packing 


We, 
aor 4 eR 
Ss 


—~—, 


oe % ee ‘yy ’ 
“BU RGOY N TAPE 
* Precision built. * 3 motors with ample reserve of power. 
* Fast re-wind facilities. * Tape speed: 7iin. per second. 
ine Sore * Heavy precision balanced flywheel. * High fidelity heads— 
At RY “Sine “tn a £25 196 perfect alignment. * Half track width high impedance 
, 3° 3. z heads. * Negligible “ wow "’ and “ filutter."" * Take up spool 
supplied. * Circuit diagram included. * For use on A.C. mains. 


TAMNSA RECORD PLAYBACK, PLAYBACK AND ERASE HEADS, stil! available 
from stock 596 each. These are current production series 100 Fully Guaranteed. 


The LANE 
OSCILLATOR UNIT 


70 = or 10 - deposit 


& 12 monthly paynents of § 4 


Mm wees HIGH FIDELITY MICROPHONES FOR PUBLIC 
& ADDRESS, RECORDINGS, AMATEUR RADIO 


TYPE MIC Reve 8 as shown bsnl ar *. 2. shows) 

rporates the i sta 

nd Cell giving & res vity aud 
flat fr high fidelity — substantial 


‘n 
T he e 
TAPE RECORDER KITS 


wd A 


The BURGOYNE DE LUXE TAPE TABLE 
at £25 will soon be available 
£9 deposit and 12 monthly payments o! 30 - 


10 - post and packing extra 


Introducing the 
BURGOYNE OSCILLATOR COIL 
3/6 (Post & Packing 6d) 


M.0.S. RECORD/PLAYBACK 
AMPLIFIER KIT, TYPE A4 


with circuit diagrams 


frequency w 
£12 12/- or £4 12/- D zr: 
fT " 168 Pr 266 


pa 


ath enh . 


AVO Precision Electrical Testing Instruments 


12 Monthly 
Payments of 


“HANDY UTILITY” TOOLS 
Low priced electric tools for every engineers kit. mie 
PORTABLE ELECTRIC DRILL «.)\... 


Type HU20 Cash £11.7.6 Yh, ea qppond 
678 Bape 18 monthly paym’s of 16/8 | Purchase terms while 


al bench sta ie ‘ BEF 6 De ete jin. Dr 
th Bench sta H £16 ea posit and 12 monthly 
PULLIN MULTI- 
RANGE TEST SET 


sof 218 
Series 100 


ocooco 


Tough Drilling j 
Drills trom i” to es 
in Steel 

or hardwood 1 
H.P. terme th n i Bla and Decker 
Cash Deposit 


2610- #£110- 


£2196 
176 io. Bian Ont 
RANGES 

196 ac DC Volts 
£1115- £315- At oe Microwmpa “ 
29176 e2/176 15- meer 7 my 


snlss E11.As, cass we dvres| 


h avy Duty 
and 12 monthly payments of 20 - 


strated 


For the man whose business does not A 
justify the use of costly industrial 
models and who requires years of 
taithful, trouble-free service 


| MORE M.0O.S. H.P. OFFERS on the following pages | 


MAIL ORDER SUPPLY, The RADIOCENTRE WH, 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. ‘See7" 


6667 
NAAT Re RRR 


other test 


Cossor, EMI. A 
nd available 


BURGOYNE 
SOLDER GUN | 


796 
The 
GRAMOPHONE 


COLLARO Series of 
EnxviIiTrs 


CHARGERS jess 
sap beads 


29161 #361 42 


£21289 £439 


£14190 #5 #1 


RADIOGRAM UNITS * ; 
se pick-ap heads #241011 £1106 84 


e830 £215 i24 


PLUG-IN PICK.UP 


£322 
£322 


e322 


AUTOMATIC RECORD 
CHANGERS £12 18/3 £4143 13 
COMPLETE WITH £11169 #4 16.4 
PICK-UP HEADS 

£15106 £536 £107 


£18128 £648 £14 


RADIOOGRAM UNITS #6105 £226 10.¢ 
COMPLETE WITH . 


PICKUP HEADS 
£21096 #3100 15 


BSR TYPE MUI4 3-SPEED MOTOR UNIT 
78, 45 and 33 p.m. 


£6.8.6 
£2.3.0 


All other BSR Gramophone Motors in stock as advertised by the 


manufacturers and ourselves 


BSR SHADED POLE MOTOR Type TPI 


22'- 


BSR INDUCTION MOTORS for recording 


BSR DE LUXE MOTOR UNIT MUIS 


ake it euitabie 
os £3 CASH 


DECCA ~~ 


Deecaliar 
434 00 


PICK-UPS 
BSR 

wut Big All £3.18.7 each or 
£l.ls. deposit and 12 
monthly payments of 


! PH 
GOLDRING 
GOLDRING 
CONNOISSEUR 

16 8 


£1008 £2.08 deposit 


MARCOS! 
HANCERY 


COLLARO RECORDING 
1,400 R.P.M 4-POLE 4°03 TORQUE 


42)- each, or 84/- a matched pair 


H.P. on pair 28- deposit 


WHARFEDALE 


MOTOR 


and 12 monthly payments of 8 - 


OUTPUT TRANSFORMERS 


atios 


“ADCOLA’ "SOLDERING INSTRUMENTS 


Main “yr ce SUPPLIED 

Models cov 
4 n and Radar Bagines Hg ssure thor 
26 a M 2 


“EKCO” SOLDERING PENCILS 
anc oat penn a, 


Spares available 
from stock 


Wrrecess Wor 


| HIRE PURCHASE 


| All H.-P. facilities granted are 
| financed solely by M™.O.S. 
Finance Co. 
TRADE & EXPORT 
ORDERS INVITED 


A we 


TERMS OF BUSINESS 


Cash with Order or C.O.D (if 
goods suitable for post). 

HW Please odd sufficient to cover carr & packing 
Lists available detailing terms on all 
Proprietary Equipment. 
Come and inspect the vast stocks in 
our spacious showrooms. 


Announcement 


We have been appointed Leading Agents and Distributors for the London Area for 
HARTLEY-TURNER HIGH FIDELITY EQUIPMENT 


We offer unrivalled hire purchase facilities, full 


technical 
HARTLEYV-TURNER 215SPEAKER 
srs her im Turner 215 
ns er is now r od t 


musical 


Spec t 
Peak power-handlin apac ity 4 
m displacement 41 


Permanent magnet A ax Il 
Diameter of baffle hole 

Voice-coil impedance 

Maximum diameter 

Maximum depth 

Net weight ‘ 
Weight packed t 
Four-hole mounting 


£14 : 10 cash 


r £24.10 deposit and 1 
mouthly paymenteofé! 


service, 


demonstrations, etc., on 
HARTLEY-TURNER TONE CONTROL 
PRE-AMPL cFIER 


. ne ape 


payments of 11 8. 


AM other HMartUley-Turner equipment acailable on easy terms 


For EFFICIENCY 

plus RELIABILITY 
you must have a 
BURGOY NE: 
AERIAL CO-AXIAL 

c ONNEC TOR 


ais is the ONI 
y effi 


d ONLY unit available which enab og “ 
cient ar a reliable weatherproof connection to be 
eltweer a dipole and its feeder 


ypical of all BURGOYNE products, much thought was 
given to the design of this first-class connector 
carton with full 


=e ae 


DISTRIBUTED EXCLUSIVELY ay mM. Os. 


PLESSEY 
MULTI-SPEED 
AUTO-CHANGERS 


£23: 13 Cash 


or £8 Deposit and 
12 monthly 
payments of 29/6, 


Each connector i As supplied to Marine 


and ——. Govt 


The Record Changer 


LATEST RELEASE ! 
Cossor Portable Oscillograph Model 1039 £28 
or Deposit £9.6.8. and 12 monthly payments of 32/-. 


a a 
AWS eum 
Je 6667 


that does everything! | 


The M.O.8. 
“EASY-to-BUILD” 


series of 
. . 
KITS 
All available from stock 
Mlustration shows the Al Amplifier assembied 
Price Deposit 12 Instruction Price fully 
monthly Book assembied 
payments of 
Al 3-valve AC Amplifier £4,126 94 
Al 2-vaive AC DC 435 
ANA) 7-valve AC 9/196 
A}(B) 7-valve AC aus 


RFI MW TRE Feeder Unit 42/126 
a4 Record Playback Amplifier €6/19 6 


THE “SIMPHONIC” TAPE RECORDER 
£60 Cash or £20 Deposit & 18 monthly payments of 52/- 


THE “CLIFTON” TAPE RECORDER 
£5510 Cash or £18: 10 Deposit & 18 monthly payments of 48/- 


BOTH AVAILABLE FROM STOCK 


HELLERMANN BINDING SYSTEM 


Now available to the small user in kit form. 


HELLERMANN TOOL KIT Type TK2 


Contains a compiete range of components a8 :Cl\lo#s =_ 
1 Type TL Tool, | Bortie Hellerine Lubri 

cant, an assortment of genuine Hellermann 

Rubber Sleeves in red and 

black, Hellermann Cable | 7 '§ 

markers printed ‘Earth each 


(Post and Packing | -) 


MAIL ORDER SUPPLY, The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


WHIRELE: 


IMMEDIATE DELIVERY 


From 


OUR LARGE STOCKS 


CINCH COMPONENTS 


f all CINCH COMPONENTS 


RESISTORS 


» WIRE WOUND and HIGH STABILITY 
es j, 4. | and 2 watt All values up to 
8, 13 and 30 meg 
} watt to 5 watt 
‘ 15 000 yh rns 


CAPACITORS 


Silvered Mica, Mica, Tubular and Ceramic 


SWITCHES 


IGGLE, YAXLEY, OAK, ETC 


VARNISHED COTTON SLEEVING 


simm 20 mm 


INDICATOR LAMP HOLDERS 


Red, Green and Clear 


LAMINATIONS 


METAL 31, 39 and 40 


Standard Car Sup 


RADI Also many other types 


VOLUME CONTROLS 


AORGANITE Hi 
YVOUND. Most por 


type, “M type and WIRE 


ar values in stock 


PLUGS AND SOCKETS 


1, PYE, JONES, BELLING & LEE, BULGIN, ETC 


TRIMMERS 
TRIMMERS 


WIRES 


ENAMELLED LK COVERED 
CELLULOSE and PUSH-BACK 


VALVE HOLDERS 


Ceramic 
g a atest types 


NUTS, BOLTS, WASHERS, P.K. SCREWS, 
RIVETS, EYELETS, SOLDER TAGS, 
GROMMETS, GLASS CARTRIDGE FUSES, ETC 


Variable CERAM! 


100 pf. Spindle and 


Capacities from 5 t 


REGENERATED 


Large selectior 


Many other lines .ncluding ex-government com- 
ponents in- stock. All enquiries dealt with 
individually, but regret no lists are issued. 
TRADE COUNTER OPEN 
9.30 TO 5.30 MONDAY TO FRIDAY 


WHOLESALE, 


MANUFACTURERS’ 
AND EXPORT ENQUIRIES ONLY 


RADIO TRADERS LTD. 


23, WARDOUR > 
LONDON, W.1. 


Wor.p 


HOME STUDY 
backs radio experience with 
sound technical knowledge 


4 to nk their radio experience with 

4 have received successful 

° s value has been proved not only to amateurs but to me 

dy have a professional interest in radio and television engineering 

k ne qualifying examinations t is invaluable, also, to 

prepare themselves for a job in this field. Courses of 

ringt ad and, if necessary, television, include thefoliowing 

Complete Radio Engineering . Radio Service Engineers . Radio 

Service and Sales Advanced Short-Wave Radio Elementar, 
Electronics, Radar and Radio . Television Technology 


* sound 
nstruction by means o 


4 e following Radio Examinations 
British Institution a Radio Engineers P.M.G. Certificates for 
Wireless Operators City and Guilds Telecommunications 
Wireless Operators and Wireless Mechanics, R.A.F 
Students intending to sit for the abov 
r preparator 


e Examinations should enro! NOW 


gramme, students study at their own 
e and, with time for revision os" > | elles 
sccess Students are ached unt cessf 


sing a specially prepared study pr 
n their spare t 


Moderate fees include ALL books required 
GENEROUS DISCOUNT TO H.M. FORCES 


Write today for our FREE * RADIO" booklet which fully describes 
the above purses and the facilities for the complete study of Radio 
andor Television technology. The ICS Advisory ; Department will also give 
tree and impart vice on the need for and the means of instruction 


oe lornualiional 
CORRESPONDENCE SCHOOLS 


Dept. 223A, Internationa! Buildings, Kingsway, London, W.C.2 


Masteradto 


‘VIBRATOR PACK’ 


EARTH FREE 
£ Silent ad the Stars 


FOR 


RADIO 
RECEIVERS 


TRANS- 
MITTERS 


AMPLIFIERS 
PUBLIC 
ADDRESS 
SYSTEMS 


SCIENTIFIC 
APPARATUS 


EMERGENCY 


POWER 
SYSTEMS 


Masteradio Vibratorpacks convert low voltage 
DC to H.T. with minimum loss of power. 
Please write for full details ; 
MASTERADIO LTD. 
FITZROY PLACE LONDON, N.W.1 


WIRELESS WorLp 


rit.. 


the same make When a valve or cathode 


ray tube replacement is 
y needed you can’t do better 

and type the : 
e than fit the same make 


and type the Setmaker 


setmaker uses 


uses. This is particularly 

important in television, 
when many of the special circuits used require for 
their proper operation the exact type of valve round 
which they were designed. That is why so many 
Setmakers use Ediswan Mazda valves and tubes and 
that is why you should replace with Ediswan Mazda. 


They're the right valves for the job. 


EDISWAN 


MAZDA 


Valves and Television Tubes 
WE SHALL GE AT THE 


NORTHERN 
RADIO SHOW 
CITY HALL “MANCHESTER 
Apr 23-May5 
The Edison Swan Electric Company, Ltd. 155 Charing Cross Road, 


Member of the A.E.1. Group of Companies 


Wrretess Worip 


VITAVOX 


LOUDSPEAKERS AND MICROPHONES 


. . . for solving sound problems 


Phe VITAVOX range of microphones, loudspeakers 
and reproducers is sufficiently wide in its scope to 
meet all practical requirements in the field of sound 
reproduction. Thus the solution to your sound 
problem is primarily the selection of the right 
Vitavox model to meet your specific needs and the 
manufacturers will be pleased to assist you by 


sending full details of Vitavox products on request 


Specify VITAVOX 
LIMITED, WESTMORELAND R¢ 
LONDON N.W.9 


jale 867 


=URGENTLY = 
= REQUIRED — 


THE FOLLOWING EQUIPMENT 
IN ANY CONDITION :— 


FREQUENCY METERS Type 8C.22!, BC.22!1AK, 
TS.174 U, TS.175, TS.69 AP. Also LR2 (Naval Version) 
by General Radio Co., and other types 


AMERICAN TEST SETS Type TS.I3AP, TS.12AP, 
TS.34AP, TS.47AP, TS.10, TS.16APN, TS.33, TS.35 
TS.36, TS.45, TS.59, TS.110, TS.118 and others 


RECEIVERS Type APRI, APR4 and APRS also Tuning 
Units types TNI6 APR4, TNI7 APR4, TNI8 APR4 and 
others 
QUARTZ CRYSTALS | MC Model 1[35R by 
R.C.A. (or alternatives) also | MC Crystals octal 
based 


ALSO :—IMPEDANCE OR UNIVERSAL 


BRIDGES, OSCILLOSCOPES, ‘Q"’ METERS, 
VARIACS, OUTPUT METERS, ETC. 


many may at 
ra printer's error 


1 JBPAIMO LP Please write, call or phone, giving price, 
condition, etc. 
JBTA €15 


sa aiaetin tach oe eh ELM ELECTRIC CO., 
J. M. BRIERLEY Gramophones and Recordings LTD 175, UXBRIDGE RD., HANWELL, W.7 


KIRKBY TRADING ESTATE LIVERPOOL EALing 0779 


£212 


Wiretess W 


*RLD 


Hew WINDSOR 


TEST METERS 


MODEL 77A 20.000 


MODEL 71A 


oO. p. v. 


op.v | 


1000 


Two entirely new instruments incorporating the ates 


improvements 


in manufacturing technique. Refine 


ments include shockproof moulded cases. clear and 


easy to read scales and many other features. 


MODEL 77A AND 718A 


OVERLOAD PROTECTION Meter movement has instantaneous 


overload protection, effective on all ranges. 
BUZZER A Buzzer is fitted internally for quick continuity testing. 
HK Precision engineered moving coil, fitted with 5° scale and 


knife edge pointer. 


SWITCHING One switch selects both circuit and range. 
silver plated beryllium copper switch contacts ensure 


trouble free operation. 


MODEL 71A 


SENSITIVITY 1,000 ohms per volt A.C. 
1,000 ohms per volt D.C. 

RANGES 

VOLTS D.C. 0-3-15-75-300-750-3000 
VOLTS A.C. 0-15-75-300-750-3000 
MILLIAMPS D.C. 0-15-150-1500 
MILLIAMPS A.C. 0-15-150-1500 
AMPERES D.C. 0-15 

RESISTANCE 1 ohm to 200 K. ohms in two 


ranges with self contained battery. 


OUTPUT As for A.C. volt ranges except 
3,000 V., via a condenser. 


LIST PRICE: £12.10.0 


Heavily 
low loss and 


Large 2” milled knob for easy handling. 


MODEL 778A 


SENSITIVITY 20,000 ohms per voit D.C. 
5,000 ohms per volt A.C 


RANGES 

VOLTS D.C. 0-7.5-30-75-300-750-3000 
VOLTS A.C. 0-7.5-30-75-300-750 
MILLIAMPS D.C. 0-.15-1.5-15-150-1,500 
AMPERES D.C. 0-15 

RESISTANCE 10 ohms-5 megohms in two 


ranges with self contained battery. 


OUTPUT As for A.C. vol’ ranges except 
3,000 V. via a condenser 


LIST PRICE: £15.0.0 


Please write for illustrated jeaflet featuring our new range of radio and television test gear 


TAYLOR 


419 - 424 MONTROSE AVENUE, SLO 


ELECTRICAL 


UGH 


INSTRUMENTS 


BUCKS. 


LTD. 


SLOUGH 2138! 


Telephone : 


FIELDE 


a ae 


Apri, 1952 


PROXIMITY METER 


tool for 


laboratory and workshop 
# physical, chemical and mechanical 
At maximum sensitivity, 


can be obtained for a 0.2 
nal capacity 

mensional displacements, vibrations, 
rregularities, dielectric 


properties or 


ids, ‘riain moisture content and 


coaung thickness problems 


INSTRUMENTATION 


-— 


i" 
}OSCILLATOR 
} 4 METWORK} 


+ BALANCING? laMPLIFIER 
} 


4 


of 


4 P) nich z 
OUTPUT 


Lowz 


SS ae Set se / 


[ 
| MODULATOR 
| 


_ — 


= and specimen 


FIELDEN 


Also at LONDON 


FOR GREATES1 
Al 


HIGHER FREQUENCIES 


EK FRICIENCY 


SILVERED CERAMIC 


PRECISION 
CAPACITORS 


ION, F.M 
APPLI 


FOR TELEVI AND 


\TIONS 


JAY DEVELOPMENTS. 


HEATH LANE, WEST BROMWICH. 


Tel STo 4 


a “| Variable | 
b » | Sensitivity} —{ MODULATOR 


. . 
Unrbolance copocitence 


T produced between probe tor 


ELECTRONICS) LIMITED, “H 


PENNSYLVANIA and 


Phere is a FIELDEN INSTRUMENT 
most physical measurements 


Block 


MELBO 


Road, 


Paston 


Wythenshawe, Manchester 


JRNE 


Extension Loudspeakers 


Major 
€3 15- 


The 
Baby NEW 
4276 “BONNIE’’ 


“BAFFLETTES” are fitted with larger 


loudspeakers than any similarly priced extension 
speakers ! Ask for demonstration at your Dealers 


Obtainable from ali Good Radio Dealers or write for details of 


Models and Record Players to :— 


Richard Allan Radio Ltd.. Dept. W.D. 


these and other 


Bafflette House 
Batiey, Yorkshire 


Service to the 
ELECTRONICS 


INDUSTRY 


OAK SWITCHES are supreme in the 
ar rscoe’s Yadio and electronic fields. OAK—the 
superior wafer-type switch — incorporates self- 
cleaning double-contact clips and floating rotors 
ensuring self-alignment. 


—= CUTLER-HAMMER SWITCHES 


are famous in the electronic and electrical 
industries throughout the world for reliability and 
efficiency. They are available in a wide range of 
ratings and with several types of operating 
mechanisms such as lever, slider, trigger, or 
plunger actions. 


NS POTENTIOMETERS are ruggedly 


built for long and reliable service under the most 
exacting conditions. There is a full range of 
composition types, with or without switches, and 
wire-wound types for television applications. 


gba * ROTARY SOLENOIDS are com- 

pact, robust, and efficient electro-mechan- 

ical devices with a powerful snap-action rotary 

movement. As circuit selectors—with Oak switch 

sections — they have numerous applications in the 
electronic and telecommunication fields. 


A full range of our products . 
is displayed on Stand No. 64 at the R. E. C. M. F. Exhibition 
N.S.F. LIMITED - KEIGHLEY - YORKS 


Phone: Keighley 42215 Grams: ENESEF, Keighley - LONDON OFFICE: 9 Stratford Place, W.1. Phone: Mayfair 24 
Sole licensees of Ook Manufacturing Co., Chicago and G. H. Leland Inc., Dayton, USA 
Licensees of igranic Electric Co. Ltd. for the products of Cutler-Hommer inc. Milwoukee. U.S.A 


WHRELES: 


Authoritative 
Modern Technical Books 


pt. atl 


ADVANCED THEORY OF MICROPHONES: A B.B.C. TELEVISION RECEIVING 
_ WAVEGUIDES = Training Manual EQUIPMENT (3rd. Ed.) 


is that hav ‘ Staff of th srigineering By W. T. Cocking, M.1.E.E A 
ful in testing the tvyg ) Traimng Department, ; nis full and lucid description of each 
ho originalts ritter ‘ ° 
ort BBC Bnei mn as i stage of the normal television re- 
sory C fing 
OK TOF “vse ceiver Details of special circuits 
been made availabk E 
are also given and there are addi- 
publication Subjects } 
fetail includ tional chapters on faults and their 
utlk« ie: AU 
microphones remedies, ServICINg of modern sets 
tudio; laws . ind and the problem of obtaining 
waves and their behaviour and th sclectivity Mathematical data of 
design and characteristics of variou value to the designer appears in 
types of microphones appendices 


15s. net. By post d 18s. net. By post 1 


! 


(/btamatie from ill bookseller r direct from the Publisher 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.! 


CONSTANT VOLTAGE 
POWER SUPPLY UNITS 


MODEL 101-C 


Output 50 400v. 0.250mA max 
Stability : Better than 0.! 

Output Impedance: Less than | ohm 
Output Ripple: Less than 2mV. R M.S - = 

Mains Supply ; 200 230y. 40-60 § workshop 
Regulation down to zero load 


in your 
pocket! 


THE TELEVISION AND 
RADIO SERVICE ENGINEER'S 
MASTER TRIMMER KIT 


Contains 
1 Screwdriver. 


1 End Trimmer 1 Set of Feeler Gauges. 
1 Side Trimmer 1 Set of six Box Spanners 
1 Vaxtey Switeh Contact irom 1 to 8 B.A. 


ETAILS ON REQUEST Adjester 1 Set of tour Spanners 
Lew Capacity Trimmer. trom 0 to 8 B.A. 


ALL-POWER TRANSFORMERS LTD. ae Semicon 


Export enquiries invited 
CHERTSEY ROAD, BYFLEET, SURREY 


ROER TO 


EN Y R 
Tel; Byfleet 3224/5 J & S NEWMAN LTD 100 HAMPSTEAD RD. N.W1 
° ° ® Tel.; EUSton S176/7 
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There’s a place for YOU 


The Royal Air Force urgently needs a trained reserve 


in the it can count on in an emergency. And it is men and 


women like you who must form that reserve — people 


me e | who are ready to give up a small part of their spare 
art-ti 


time to training: either to continuing to fly or to doing 


equally important jobs on the ground. Your close 


association with the Royal Air Force will bring you 
new experience and fresh companionship. Moreover, 
by volunteering now, you will be showing the world 
that you at least are ready to face up to whatever the 
future holds. Post the coupon below for full details. 


TO ROYAL AIR FORCE W.D.69B), VICTORY HOUSE, LONDON W.C.2 


Please send particulars of part-time service with the R.A.I Appliwants from British Isles only.) 


NAME 


ADDRESS 


(If ex-R.A.F. or W.A.A.F. please give rank, trade and number) 


*% If you are between 14 and 17—<and keen—join the Air Training Corps * 
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transfor 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT RTS - Telephone: RADIlett 5674-5-6 


The DIRECT T.V. REPLACEMENTS 
" RD BARBY DE-LUXE” 134-136 LEWISHAM WAY, NEW CROSS, 8.E.14 


TIDE WAY 36% 


ege 
A m p ] ] : | e r REPLACEMENTS AVAILABLE FOR BAIRD - DECCA 
EKCO - G.E.C. - FERGUSON - H.M.V. - INVICTA - K.B. - 
itstand ng low priced amp! fier FYE - ULTRA. S.A.E. FOR LIST. 
ry, the ‘‘ Baby " provides the G.e£c Lepaniais Gout Diode Tv 66 
of modest means who requires 
sae EKCO E.H.T. Transformer TSC30 87) 
E.H.T. Ose. Coi 
FERGUSON Deflector Coils 
20,0001) Slider 


vitations, which are entirely 
Jomestic use, its performance 
f high priced amplifiers on the 
H.M.V Line Osc. Transformer 
ne Osc. Transformer 

products the ‘* Baby s Thermisters 

altsmen, and represents the Frame Osc. Transformer 

rkmanship Line Output Transforme 1807 & IBli 41/6 
complete with pre-amplifier and engraved A Line Output Transformer EV30 & FV30 91/6 
ontrol panel, £17 10 - ; 
Metrosils Fvi 2/9 
A detailed specificatio | gladly be forwarded on Thermisters FVI 3/3 
request, and ademonstration may be had at any time Deflector Coil FV! 29)- 
Also obtainable in London from : Webb's Radio, The Deflector Coils BIeT 24/3 
Gramophone Exchange, Tele-Radio City Sale and Line Osc. Transforme BIST 3 
Exchange and Holley's Radio Stores PAIRD E.H.T. Transformer Townsman 46/6 
Trade and Export enquiries invited 


4 


T.V. Engineers Lab Resistor Kit [80 | wart 15 
tandard values in free cabinet - @200 


ROGERS DEVELOPMENTS C se 
Oo. sram Valve Manua . 
‘ » 40 circuits using Germanium Crystals m= 2 
Rodevco House, 116 Blackheath Road Television Receiving Equipment, W. T. Cocking ie 9 
GREENWICH, 8.6.10. T.V. Servicing Manual including 7 service sheets 4°? 
H 


hens: Thee 8 ALL PRICES INCLUDING PKG. & POSTAGE, CAS 
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WHAT'S BEHIND IT ALL? 


Extensive research laboratories, special 


design and development departments, 
wide manufacturing resources—all at your 
service, but not on your overheads ! When 


you use any Hunt Capacitor, whether a 


everything that Hunt’s have achieved in 
many years of wholehearted specialisation 
in capacitor design and manufacture. To 
specify Hunt’s as standard, to choose 


Hunt’s for replacements, to decide on 


normal type or as advanced eee Hunt's for special purposes 


as the Hunt's exclusive 


—all are the wise actions of 


Metallised Paper series, CAPACITORS people who demand nothing 


you are benefiting from = THE TRADE MARK OF RELIABILITY but complete reliability. 


A. H. HUNT (Capacitors) LTD., Wandsworth, London, S.W.18 ~- Tel: BAT. 3131 
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\y OL ME MOSS iy 9 MAGNETIC RECORDING MADE EASY 
SUTTON COLDFIELD RB ke fe sé . i i "a 


a rit 
VIEWMASTER 
MPONENTS 25 HIGH HOLBORN. LONDON. W.C1| UNCOEN Oscittacor Coils, 45 ke's 
N STOCK TEL.: HOLBORN 623! LINCOLN Spool Adaptors 
PHIDELITY HEADS, High or 
WILLIAMSON AMPLIFIER yw Impedance. { 
GEC, 3% 
eM +H 60A or 65A 
eat ey i ‘ aoe : = pare spools 
Wharfedale ’ cove Eq RECORDING MOTORS 


sers +4-OV 
BARKER |48A 
GOOOMANS 
ti Remeeaton Oke 
ae Ceeien thle MICROPHONES 


ollaro 
BSR 


Do., wit a Rotherme! DI04 Xca 
AMPLIFIERS Resio Ribbon 

LEAK ~ Point Or Acos Mic-22 Xta 
al Trin Movg Coi 

srampian Movg 
ARMSTRONG CHASSIS Lustraphone Low 

Complete range of these excelle ecery Floor Stands 
GRAMOPHONE MOTORS Table stands 

ong 

Q@-MAX" MODEL CV-! p PICK-UPS 

VARIABLE FREQUENCY Conneuennr, 309008... Aces GP20 
r jo... GPI9 Head 
OSCILL C d Motor and T ° 
ATOR Plessey 3-speed Record Changer €23 13 Decca X M S, 2 heads 

ollaro Record Change é12 3 onnoisseur with 
novrrnoss Hy ay —Just out : Do., extra heads 

ocket size ” v. Wilkins & Wright 


50 v. 300 v 
r c cest, $0 Leak Ruby Stylus 


eeeoececededsd 


the AC.power you require 
SIMPLIFIED from your OC supply 


EAPORTING 


edure can be a headache t 
er wishing to sell to overseas 
where we come in 
warding has become a highly 


ur business during the 


We can relieve manu 
facturers of paperwork and formalities 
ecessary for the efficient for warding of 
electrica id tronic goods to foreign 
buyers pcan pack them, too if required 

D-C:/A-C- CONVERTER 
Not onl that t ur wide connection 
overseas n enable us to bring you export od ectric Gramophone from £8 16 O 
orders st us discuss the help we could 
® Radio-grams and 
Autochange Radio-grams 
nc. 3-speed motors) 


® Radio 
® Televisions, etc., 
. from £11 16 6 


43 y 


nput, 6, 12, 2 2 
& co. LTD. Output 230V. 50 or 60 cs 


11S Gower Street, London, W.C.! - escriptive literature W’.W'.14 from the manufacturer 
. NEW CHAPEL ROAD. HIGH ST., FELTHAM. MIDDX 
Phone . EUSton 7515 Grams Miersco, Westcen Tel.: FELtham 4242 


ervice Dept.: 57 Fortess Koad, London, N W 5 Tel. G 


be to y 


GULliiver 5165 


merieas Enqguarie nearest E.M1. Orgamsation Dep 
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Rn LAMP 


The Electronics Department of Ferranti 
Ltd. manufacture an extensive range of 
indirectly heated single and double tetrode 
electrometer valves with control grid insu- 
lation ranging from 30 x 10-4 ohms to 
better than 3 x 10-4 ohms. 


Illustrated here (centre and _ right) 


are two examples of Electrometer valves 
and (left) a Crater lamp, which gives a 
light output proportionate to the anode 
current. Ferranti specialize in the manu- 
facture of Industrial valves to suit a wide 
diversity of needs. 

Let us send you more details. 


Ferranti Ltd. 


ELECTRONICS DEPARTMENT 


MOSTON 


MANCHESTER 10 


a 


The opporlunity of a personal demonslralion of te Simphonic 
Tape Recorder / er 


VOLTMETERS °¢ TE 
7 GRAM MOTORS PICK-UPS 


. 
(>) Again at the oe fa a a 
t 


@) _ . ACOS GP.20 pickups, sta 
: GP-19 LP microgroove he 


gocleTY | |CSS9 ee 


‘Kensington 


rie — 
Complete with two sapphires aus 


DECCA Twin head ‘tupnover’ 0.19.4 


CONNOISSEUR Standard as 
Super 6 xe rh two heeds 10.08 


SUAMTId WN 


showing our latest 


ELECTRICAL LABORATORY & 
PRODUCTION TESTING EQUIPMENT 


at 


STAND Ne 106 


* COIL ANALYSERS 


ST9dIuE - 


BRITISH PHYSICAL) LABORATORIES 


HOUSEBOAT WORKS RADLETT - HERTS 
Telephone SQADLETT 5674-5-6 


BWLIOA ANIVA 


Y 


IRATORS 


g 
&§ . SIGNAL GENERATORS ~« co™ 


econ QUADS like this 


« spelling for ‘QUODS 


but only one 


like this = ) 


ign of electronic equipment is an exact science, 
nust be guided by a specification. 
nternational agreement was reached on such a 
ation for the optimum reproduction from pre-war 
no such provision has been made to encompass 
ent great advances in recording. This is, no doubt, 
the wide variations in the inherent quality of 
» be found in the average library. 
control technique of the 
A.D. amplifier represents 
only real attempt in recent 
years to obtain the best possible 


serformance from each and every 


recording 


Send a postcard 
for our tllustrated 


booklets 


COUSTICAL 


HUNTINGOON: HUNTS re. 36F 


Post Terms C.W.0. or C.0.D RADIO SUPPLY CO Postage 1 3 charged on orders under 


£3. Open to callers 9 a.m. te 5.30 p.m. 
Neo C.0.D. under £1 1S WELLINGTON ST LEEDS! aiatianaeetan 


R.S.C. MAINS TRANSFORMERS ELECTROLYTICS 


8 mid. 450 ¥v 
Fully Guarantesd, interleaved, and impregnated. Primaries 200-230-250 v. 50 c's. Screened. ok eS praie 
Tor peaneves> DROP he etter? 1 :63¥ és 79 0-2-4-5 
240.6 v 
260.0.2 
180 ’ - s 
150 “Be 0-¢ 9 SPECIAL ‘OFFERS 
2% ave 4-9 2 ans. (small), 220 240 v 
a. Output 
Trans. 0- 200-230-320 v 
separate lL T 63 v.34 
dard Output Trans. 5,000 to 5 ohms 
350-0. 350 v Bon 25 mfd. 25 v. cans with clip 
CLAMPED UPRIGHT MOUNTING hms ators y charged, 2 v 
0 v 3a AUTO TRANSFORMERS 4S mid. 2-gang variables 
100 watts 100.200 » fd. 6v. can eleco 
by v 3a sete ag Le TRANSFORMERS RECEIVER CHASSIS 16(s.w.g 
634 v Ja Pr ries 200-250 v ¥ 40 ma A nium 10-54-2in., 39; 11-6-2hin 
SHROUDED UPRIGHT 20-0.120 v 30 ma. 4 B-24in on , 6-8-2iin 8 6 ; 20-8-24in., 8 IN; 
2, Svi2la oureuT TRANsronivens AMPLIFIER CHASSIS, 16 s.wg. Undrilled 
po wuixetbaaidion . ‘ nium 12-8-djin., 9/00 ¢ 16-S-dhie oul; 
Smal! Pento ¢ hrs ¢ ahr 20 B-2yin., 13 9 
seandard Pentode 5,000 ohm ohms MISC. ITEMS. Philips chokes 90 ma. 8 h 
7 atic 40 ma.. 30 . 00 ohms 46; TRE coils L. and M. with circuit 
ass B Push-F 66; 4-pole 4-way Yaxleys LS, 11h. Ex-Gov 
18 watts 6V6 et ahs ° (Trop), 50 ma. 50 h. 1,000 ohms, 4/6. 
pull 10-12 watts 6V6 to 3 or ohr New Equipment, 6 6. 
10-12 watts to mat " > scLENIUM RECTIFIERS. Ex-new equip- 
5-8 « vent. 230 v. 50 ma. H.W., 49; 250500 v 
60 ma. H.W. 69; 680 v. 30 ma, 69. 
to Jor 15 ohms speaker FULL RANGE OF STANDARD COM. 
P.M. SPEAKERS. Aji 2-3 n Sin ; PONENTS AVAILABLE AT KEEN 
6in. 14 18; Bin. 1411 PRICES. ALL GOODS GUARANTEED 
M.E. SPEAKERS: 8in. 3 ohms 0 AND NEW, UNLESS OTHERWISE 
ohms, 129. 10in. 3 ohm (field 1.000 ohm STATED. QUANTITY QUOTATIONS 
VOLUME CONTROLS, with long spin GIVEN FOR STANDARD TYPES OR 
FILAMENT TRANSFORMERS All values less switch, 2 9 ; with S t SPECIAL MAINS TRANS. S.A.E. PLEASE 
All with 00.250 5 WIRE WOUND POTS, 20 ohm Johms, WITH ALL ENQUIRIES. FULL STOCK 
2a 16 463 ¥ 2 ; SK, 20K, 50K,29 LIST 4d. SPECIAL LIST FOR TRADE, 4d 
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Recently released by the B.B.C.—the finest 


moving-iron cutterhead yet available. 
B.B.C. TYPE 
Negative Feedback 


RECORDING CUTTERHEADS 
The new HYDE ° 


foot operated 


WIRE STRIPPER 


and (abies trom 
up to Cables of 3 
ing | Machines are : 
: jing the productior Fos 
world famous manufacturers 
SAMPLES OF WIRES AND 
S USED, FOR FULL REPORT @ Temperature effect reduced by Silicone damping 
@ Frequency response 2 db 50 cs IS Kes 
and the @ Vertical and horizontal patterns 
BENCH MODEL @ Standard or mod 


fied types for velocities up to 
. 
21 


cm sec r.m.s 


st free 


lf». i 
GRAM(P)I|A)N REPRODUCERS LTD 
°, HANWORTH TRADING ESTATE, FELTHAM, MIDDX 


e 


, ms Rear Feltham 
J.B. HYDE & CO. LTD., Wythenshawe Manchester 


Telephone Vy : 
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PURPOSEFUL 


| HE great development ir. the art of direct 
recording has resulted in the use of disks for a 
steadily increasing variety of purposes. Some 


applications call for a disk 
possessing a quality not de- 
manded by other applications. 
For example, in the recording 
of disks as ‘“ masters” for 
processing gramophone records 
the disk must not only be 
beyond reproach in perform- 
ance but also in appearance. 
On the other hand, there are 
many occasions, such as audi- 
tions, rehearsals, etc., when 
this high standard is not re- 
quired, and when the extra 
cost of the finest disks is not 
justified. 


In order to fulfil every possible 
recording requirement in the 
most economical way we have 
arranged that any user can 
select disks of a quality most 
suited to the particular record- 
ing needs. To this end we have 


ECONOMY 
of 


DISK 


THE NEW 
CLASSIFICATION 


a 
WHITE LABEL (“Master ”’) 


For processing where a perfect blank is 
required. Since only one side of a disk can 
be processed, an easily removable label 1s 
affixed to the reverse side 


GREEN LABEL 


A disk of excelient quality, recommended 
for use by Br ting Stations, Film 
Studios and Commercial Recording Studios, 
where both sides of the disk are required 
for direct playback 


YELLOW LABEL 


A disk of excellent quality, recommended 
for use by Br ting Stations, Film 
Studios and Commercial Recording Studios 
where one side of the disk is required for 
direct playback. The second side may, or 
may not, be slightly inferio: in appearance 
but is capable of being tully recorded for 
rehearsal or audition. 


BLUE LABEL 


A high quality doubie-sided disk which may 
have one or both sides only slightly inferior 
to those of the Green and Yellow Labe! 
disks. Recommended for use in speech 
training, speech therapy and for rehearsals 


MAS>, 


¢ a 
No 5X? 


SELECTION 


adopted a new and exacting system of ciassifica- 
tion by which our disk production is divided 
into four selected groups. Each group has been 


carefully chosen to cover effec- 
tively the class of recording for 
which we consider the disk 
most suitable. 


Since the same high quality 
M.S.S. lacquer 1s used tor 
coating the disks in all tour 
groups, the user is assured of 
the finest possible performance 
within the price class 


It is opportune to mention here 
that very large numbers have 
been selected every year trom 
M.S.S. standard disks for pro- 
cessing by some of the most 
critical users throughout the 
world. 


M.S.S. disks will in future be 
available with the labels as 
shown which indicate their 
recommended uses 


Fullest techmicai details available on request. 


M.S.S. RECORDING CO. LTD. - POYLE CLOSE - COLNBROOK - BUCKS - Teleph 


Colnbrook 284. 


ee 
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z ESTALITE 
METAL RECTIFIERS 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N.I. 


made to measure... MODERN ELECTRICS LTD. 
164, Charing Cross Road, 

London, W.C.2 ‘phone TEMple Bar 7587 
Immediate delivery from stock 


Export enquiries welcomed Prompt attention to post orders 


TAPE RECORDERS RECORDING TAPE 
SOUNDMIRROR 
Table Mode £69 10 Soundmirror él 
Portable Mode <79 10 r ai 
SIMPHONIC (Med-Co) ra) 


1A now bookin 


£ , _ 
early delivery) a% 0 Type 5 3250ft & 
SCOPHONY-BAIRD 600ft. Sin. spoo él 

mk és8 5 Durex (Scotch Boy)... €1 1S 

Philitape ao 


Empty spools 4 0846 


Mk. ll (new model) 468 §$ 
Magnetic Recording 
by S.J. Begun. Post 
the state of his {ree ai 6 
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* Insulation Test PICK-UPS AND MOTORS TEST GEAR 

et v t t $ mad to measure— 7 
ACCURA LY ‘ We ho were pioneers ACOS G.P.2 a 
1 th ‘ ‘ L.P. and Sed ads @2 


DECCA Pick 


pt ahead 
Valve Tester 


RE(ORD — din erties 
Boctronic Testmocer S40 


THE RECORD ELECTRICAL CO LTD aati PIFCO Rasiomerer et 


TAYLOR 
; 334 and 78 spds ALL THE NEW TAYLOR TEST 
BROADHEATH - ALTRINCHAM - CHESHIRE a aanaen 3 a/GEAR IN STOCK AND AVAIL 
, Aerinchen ABLE ON #.P. TERMS 
PLESSEY }-speed Send S.A.E. for catalogue and 
Aut 


hanger t terms 


Abbey 5/48 & 27 
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METALLISED CERAMICS 


FOR HERMETIC SEALS 


Steatite & Porcelain Products present an outstanding 


advance in the technique of metallising ceramics ; 


they can now offer ceramic bushes for 


hermetically sealed components free from all shortcomings 


common to earlier types of metallising 


There are five important advantages of the new 

process: 

i The new metallising is robust and highly resis- 
tant to solution in any soft solder alloys. 

2 Any method of soldering may be used, without 

precautions of controlled temperature and 
soldering time; no special skill in soldering is 
necessary for consistent results. 
The new metallised ceramics may be repeatedly 
mounted and demounted: they may be removed 
from faulty or broken-down components and 
used again. 


4 High melting-point soft-solders (such as silver- 
lead) may be used in assembly of these new 


Thus, all risk is eliminated 
of failure of the hermetic sealing during component 
assembly into equipment 


metallised ceramics. 


4 No gas or oil leakage can occur—the bond 
between the new metallising and the ceramic is 
stronger than the ceramic itself. 


SEND FOR FULL DETAILS 


The new metallising is applied to all the hermetic 
seals of the standard range (shown in catalogue No. 
25, available on request). Special types, including 
multi-seals, can readily be produced to customer’s 
requirements. Please write to us for further details. 
We shall be glad to answer any queries on the new 
metallised ceramics. 


STEATITE & PORCELAIN PRODUCTS LTD 


STOURPORT-ON-SEVERN WORCESTERSHIRE TEL: STOURPORT I!1 GRAMS 


STEATAIN STOURPORT 
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Leading Exporters of all types of Radio Receiving 
and Transmitting Tubes. Current Production and 
Ex-Government Surplus Special Purpose Tubes. 
Over 400 types in large quantities, available 
Ex-Stock. Suppliers to Foreign Governments 
Airlines, etc. 


HALL ELECTRIC LTD 


Pho MUSEUM 9661 (5 lines) 
89. CHARLOTTE ST. LONDON WI. coef waccecraic. Lonpon 


BAKERs 


ome RADIO aa 
e PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 


= NEW “HIGH FLUX” 1952 MODELS 


The demand of Industry for our trained 


students is still greater than we can supply ® HIGH FIDELITY 


and 1s likely to remain so for many years. 
si & SPEAKERS 
We offer: 


FULL TIME DAY COURSE @ The World Famous 
1 year course in Principles and Practice of @ !2° Triple Cone. 
Radio and Television. a 12° Single Cone 

Model. 


Next Course commences 15th April @ 18° “ Duplex” 


Write for FREE BROCHURES giving 
details of the above, of our 3-year course, B write for illustrated list 
and of others and technical details of 


STITUT : PEAKERS, TUNERS, 
E.M.I. INSTITUTES—the only college ws 
which is part of a great industry. AMPLIFIERS & RECORD PLAYERS 


i | INSTITUTES Associated with ~ BAKERS ‘SELHURST’ RADIO ® 
HMYV 

ea ees ONIP tabi ouse 1R Cr don 

(DEPT. 16A), 10, PEMBRIDG@E SQUARE, Pe co. Ua & = 28 : Dingwal oad, aa R 

LONDON, W2. TEL: BAYSWATER 51312 ; 


Telephone - CROydon 22712 
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MARCONI 


instruments 


Marconi Instruments are in the picture 

in radio communications, in industry and in the 
operating theatre. The world of radio 

uses Marconi measuring and test equipment 

at every stage of manufacture, maintenance 
transmission and reception. 

Industry looks to Marconi for measuring instruments 
of high accuracy with which to monitor processes 
and maintain standards: while, speeding the 
progress of modern medicine, Marconi electro- 
medical and X-ray apparatus is at work 


in hospitals and clinics. 


MARCONI INSTRUMENTS LIMITED 
ST. ALBANS - HERTS - Telephone: St. Albans 6161/7 


Midland Office: |9 The Parade. Leamington Spa 


Northern Office : 30 Albion Screet, Hull 


Export Office : Marcon: House, Strand, London, W.C.2 
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“THE NEW HIGH-FIDELITY EQUIPMENT YOU HAVE BEEN WAITING FOR” 


GARRARD OUVUAL-SPEED 3 and RECORD PLAYERS. No No. 2 PUBLIC ADDRESS AMPLIFIER 
i) GRan UNITS ‘ ‘ ‘ ce sf notor t yy For A.C. Same Chassis and power parts as 
. . No.2. Symphony but s @ one knob tone 
ontro 5 watts p sl output. 2 inputs 
with separate vo rolsfor fading mkeand 
mp. kit 10 gms. Ready builc, C11 196 
t al-s¢ Ac ‘pe ‘PUBLIC ADORESS AMPLIFIERS 
ai2 : : ¢ th t « ds r To fulfil che demand for high-q- ality on D.C 
we have secured a number of the extremely 
COLLARO AUTOCHANGERS te rr r 8 fine Rees Mace Model U. 66 Amplifiers 
o ~ P with ryst The input selector switch gives Radio Gram 
6 IDE Mike Jndistorted push-pull o.tput is 
« ‘ >grar t onservatively rated at 8 watts, matching 15 
ohms. Mike trans corporated. Six Mazda 
anew? 7 Pl ver > j ¢ valves, the whole housed in beautiful dove 
ci326 : t t rh , t grey metal case with chrome handles. Volume 
. “a and tone controls, indicator light, fully fused 
COLLARO 1-SPEED AUTO eintorced rner ° , Brand new in makers rtons, fully guaran- 
CHANGERS ‘ “ at t P ‘ blue + ‘ F teed. List Price 24 gns.—Our Special Offer 
‘Sa “ ¢ : = car 
415 106 SYMPHONY No ‘DEN ourPuT TRANSFORMERS, 
The most versatile domestic Audio mebarade nput to match two 6V6's or 
cia is i he im \ , ‘ benaadans > 6L6's putput tapped 3, 7.5 and 15 ohms 
. of Bass 4 nd ¥ at 25 6, post pa 
COLLARO }-SPEED GRAM UNIT » Cur tiv BASS- REFLEX CASINGT KITS 
~ " ‘ t $s top (fin 
ea > supplied 
ci4ae9 ’ 
“10 6, arriage 
SYMPHONY No 2 MARK , ’ . 1004. A ' 
DECCA GRAM MOTORS, » e! with wa sb trio t : ; ne 
Ore - “sie fo tt lt b or 76 extra. Carr. in any 
7 £686 ase, 7/6 
ear Paes P FOR CALLERS ONLY Above BR 
CHANCERY LIGHTWEIGHT PICKUPS hiv put f { hi-fidelit abinets also now available, finished in high 
‘ Aes ‘ ass veneers to match customers’ individual 
. : - .“ . . wr ea ree - furnishing schemes. Examples on view 
: 1S gns , DEMONSTRATIONS We are open for 
, ASOVE but > i th rer e ere monstr n a our advertised and 
646 flying cable, 17 gns the row 9 nm. till 6 p.m pry! (incl 
DECCA AND CONNOISSEUR PICKUP Qepeneny SUES 708 Sane Se 


ee us first t will save you time and money 
RECORD PLAYER CASES, « ENTHUSIASTS Expert technical advice without obligation 


“sr NORTHERN RADIO SERVICES 


17 gns 16 Kings College Road, London, N.W.3 
Phone - PRimrose 8314 


to those who wish 


to Qualify in any 
of these subjects* 


Applied Mechanics * Aviation 
Wireless * Draughtsmanship 
; Electrical or Mechanical *° Elec- 
trical Engineering * Electrical 
7 instruments * Electric Wiring 
J and Lighting * General Cert. of 
Education * Mechanical Engineering 
Wi Mech.E * Mathematics * 
Physics * Radio Service Engineering 
© and G Radio Servicing Cert. * Tele- 
communications C and G Telephony, Tele- 
graphy, Radio, Lines Plant Practice, Line 
Transmission, Telecomm. Practice, Telecomm 
Principles, Mathematics tor Telecomms. * Tele- 
vision © and G Servicing Cert. * Telegraphy 


PMG. Exams. * torks Management. 1 SIGNAL GENERATOR TYPE 10. 100 Ke/s-100 Mc/s 
Price £7.10.0 


nd comprehensive specification, are some of 
has achieved such outstanding success 


@ Modulated or unmodulated carrier @ Direct 
5 4x p.s., AF signal @ Stable AF oscillator 
@ AC INS operat 
now available include the HOMELAB CHECKTEST 
range of accurately calibrated variable condensers 
200pf.. price 42)- each 


Ybtainable only direct from the manufacturers. Send for full cechnical 
You can start on a details or call at address below 


"FOR @ mp HOMELAB INSTRUMENTS LTD., 
onty 30 = 68a, COBDEN ROAD, LONDON, E.11 


LEY S65! 


and monthly 15 = at seas 
imstalments of 
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ATE/TMC 


OPEN WIRE AND CABLE 


LINE TRANSMISSION EQUIPMENT 


Compactness. . 


combined with accessibility are features of this carrier 
telephone equipment. 

The modulators, demodulators, band-pass filters and 
demodulator amplifiers for three sub-groups of four 
channels, are mounted on one side of the 10’ 6” bay, in 


addition to a meter panel and a link panel. 


Right: Channel bay of a 12-channel system for use on cable 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


n Division: STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 
TEMple Bar 9262 Cablegrams, Strowgerex, London 


Manufacturers 
LTD. - ¢ Liverpool and London 
- St. Mary Cray, Kent 
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Three heads 
are better 
than one! 


a Z 


> 


tat the - Med Aedes ZIABP fi an 2 A gde ZZ 


_ For Standard and Microgroove pp 


radius sapphire tor micr 


yrdings 


ae sapphire for modern 


lard recordings 
radius sapphire for 


lard recordings 


¢ fitted with an easily 


systern complete witha 
sappt Armature mass 2 


Lie 


my 


older 


semi 


<a onmnoisseur. 


Extremely low mass at ne wn 
nly ’ allowing for rec ju 
pressure fo I : 

and 7 9 grams tor microgroove recor 
Prices : With one head { I plus 
Purchase Tax Extra heads each {2 1 
{1 1 8 Purcha Tax. Spare arr 
with sapphire sajé inclu ding tax 


point (4/5 meg. 
downward 
recordings 
dings. 
/1 mg 

o plus 
ature system 
vs Patent No. 5869 ind 


Licensed under Le " 615424 


CEPI» 


"product 


.: HALIFAX 69169. 
Manufactured by A.R. SUGDEN & 6. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


10 Weeks! 


20 WEEKS!! 
40 WEEKS 


90 WEEKS!!"! 


IF THESE DELIVERY DATES 


TY 


ARE DRIVING YOU CRAZY 


PERHAPS WE CAN HELP? 


TELE-RADIO (1943) LTD. 


177 EDGWARE ROAD, LONDON, W.2 


Phone. PAL S606 
PAD. 6/16 


Shop Hours 
Mon.-Sat. 9 a.m.—-4 p.m 
Thursday 9a.m.—i p.m 


EXPORT AND 
IWHOLESALE ONLY| 


, VALVES RECEIVING VALVES TRANSMITTING: 
| TUBES CATHODE RAY | 
rT Govt. Surplus & Regular Types 
*@ Special purpose tubes 

@ No Dollar Expenditure 

¢@ Rapid Delivery from Ample Stocks: 
3 One of the Largest in England 


Also large stocks of 


@ Mains Transformers 


@ Resistors :- {, | and | Watt 


tas ieibidiinaee Mica, Electrolytic, Oil, etc. 


IA | yt V.E.S. WHOLESALE SERVICES LTD.., 


a GUNNERSBURY LANE, W. ACTON, W3 
Telephone : ACOrn $027 (3 lines). ‘ 


“Tyan US YOUR REQUIREMENTS 


. 
I 
. 
| 
@ P.M. Speakers 24°—12 | 
* 
| 
- 
e 
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OS® Pointers for Desieners 


VALVES a) 
AND CONSTRUCTORS 


XIS—NEW 1-4 volt FREQUENCY CHANGER 


The Osram X18 is a new all-glass 1.4V 
miniature pentagrid frequency changer 
- | suitable for operation up to 25 Mc's 
Pass and designed to supersede the Osram 
X17 (1R5) heptode. The improved 
eS conversion gain at higher frequencies 
TT will ensure a much more satisfactory 
performance in all-wave battery receivers. When 
used as a replacement for the X17, the X18 will 
give a 2:1 increase in conversion gain - for the 


same battery consumption. 


A typical recommended circuit arrangement is given 
below; from which it will be seen that the pin 
connections differ from those of the X17. 


| 


Write for 
data on the 
X18 to: 

sram Valve & 
Electronics 
Dept. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
y 
) 
) 
) 
) 
) 
) 
) 


FEC. 


QUARTZ CRYSTAL 


UNITS 


TI 


s 
Cc qn nicactn 
0 


YOU CAN’T BUY BETTER! 


A COMPREHENSIVE RANGE OF UNITS 


S AVAILABLE COVERING ALL COMMUNICATION 
REQUIREMENTS 


Be sure that the Quartz Crystal | 


ASK FOR LEAFLET CC5012 


Jnits in your radio equipment are the best obtainable, for 
h th rit »mpor 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3-LANCS 


-towards _perfection- 
LOW THER :- 
TUNERS 

AMPLIFIERS 

WHISTLE FILTERS 
"Ta CORRECTORS 


eft” etc., ete. 


Latest list now available, 


copy gladly sent upon request. 


THE LOWTHER MANUFACTURING (0. 


Mark's Road, Bromley 


RAV. 5225 


To HAMS & DEALERS 


WE WANT TO BUY 


AMERICAN SURPLUS 
EQUIPMENT oF Every KIND 


FOR RADIO HAM SHACK— 
NEW YORK’S LEADING DEALERS 
RECEIVERS * TRANSMITTERS 
TEST SETS - 
TELETYPE 
EVERYTHING 


SIG GENS 
EQUIPMENT 
ELECTRONIC 


We are interested in any quantity, from one upwards. 
‘Phone us immediately, transfer charge. 


ALTHAM RADIO CO BRAZENNOSE ST 
MANCHESTER 2 Tel.: DEAnsgate 5387 
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£4.5.0 


TELE F. DESK TELEPHONE 
complete with cncggcnead 


$5.17.6 


VIBRATORS 


2-volt, Type R76C 


76 
Mallory, Type 650 
76 


Mallory, Type G6é29C 
76 


HT TRE 
FROM 


HE 


HH 
sTOocK 


(Owing to our large connrant 
we are still able to supply 
5-VALVE 


PHILCO wcccic. SETS 


UNIVERSAL MAINS 


work Rea 
;UARANTEED We hav 


184 a ALL-WAVE TABLE MODEL, 
“ine 183 <2 oa 

115 ~. LARGE TABLE MODEL, 

la re 


MEDIUM TABLE MODEL, 
at Mo 


S 


CATHODE RAY TUBES TYPE VCR97 
396 


CHARGING BOARDS. Contre! Panels Cniy 


do s 
than halt 
£6.10.0 
DE LUXE 8-VALVE MOTOR 
PRESS-BUTTON ALL-WAVE 
TABLE RADIO SUPERHET 


For ree £23.10.0 


WALKIE-TALKIE gg od and Ly 


CHASSIS, Type 38 Mk. 
£4. 10. 0 


MARCON! 
TUNING 


WANTED GOOD USED or NEW EQUIPMENT 


URGENTLY 


ARS88s 


D.B. "SCOPES - METERS and all 
kinds of TEST GEAR - CONVERTERS, etc. 


UNISELECTOR swirenes 
a oe 


LAX, 


TELESONIC 4-VALVE BATTERY PCRTABL 
Fixed Range Type YA4915 


H X| New’ bower Motors, 24s 
22 6, ; 1 
$ Set-energising Headpnones 


yp Velome Contrets, 


SIMPSON MOVING COIL 
— OHM- 26, 


Volume Contrets 5 
23, 

New Morse Keys. 36, 

Moving Ooi! Inserts, 

3 it 46 

Rotary Converters, 

D« ‘ 

« 4h » 

o. c. pee 

A. c. Uninroudes “Motors 


"> 
E a «fin 


Meters, iv. apt 216 a. a " 
an Ex-G.P.0. Plug and Jack 
®p. Xp. 6d 


NEW INERT 
cELLs 


1 
Mithamemeters Centre zer 
rt] 8 ‘ 


Phosphor renee Stranded 
Aerial A 

Lin 6 6, 

Garrard Motor, itin. Turn- 
table and Magnetic Pick-up. 
95 -, car 


Tannoy Hand Gilerephenee, 
with switch. 6/6,p. &p.1 


N.B. * 


ELECTRO-MAGNETIC COUNTERS 
FRESH CONSIGNMENT JUST ARRIVED 
«G4 ever e perfe tro-mag 

“wn nt zt vwiwe ale 
t ALL EQUAL 4k. 
TO NEW. | 15 - 


NEW NIFE ACCUMULATORS. 2.5 v. 2} army 
. re 3x 4) x Lhin. (F'at) 66 


- 


WALKIE-TALKIE 
Type 48 Mk.1* 


Transmitter-Receiver 
Brand new 
T ” 


LONDON CENTRAL RADIO STORES, 23 LISLE ST. (cerrard 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open al! day Saturday and weekdays 9 a.m 


6 p.m 


4> 
with confidence, as only OKERIN Waxes are used. 


Yours faithfully 


ri 
Ye 


ASTOR BOISSELIER & LAWRENCE LID. 


9. SAVOY STREET « STRAND + LONDON : W.C.2 


Works and Laboratories WEST DRAYTON Middlesex 


ARTHURS HAVE IT! 


LARGE STOCKS OF NEW VALVES 


TEST METERS IN STOCK 

Avo TAYLOR TEST METERS AND SIGNAL 
SENERATORS 

Leak Point One Amplifiers 0 
Leak Pre Amplifiers ° t) 
Leak Tuning Unit 4 
Chapman Tuning Units 
Crystal and Movin 


xiom (50 Speakers 


‘ 
oodman 
Partri Output Transformers for 
iHiamson Amplifiers 6 
»esor Double Beam Oscilloscope fe A 4 
LATEST VALVE MANUALS 
MULLARD, OSRAM & BRIMAR No 4.5 - each. 
a, Me 


MAZDA 2.- each. 


oN 


ound krpleduction 


TELEVISION SETS, WIRE AND TAPE RECORDERS 
ALWAYS IN STOCK 


Goods offered subject to price alterations and being unsold 


est 
i919 


props’ ARTHUR GRAY. LTD first TRUVOX LTD 
OUR ONLY ADDRESS : Gray House, “Wembiey, Middx 
150-152 Charing Cross Road, London, W.C.2 ROL, CELEST; eins Pd 
. r LADS A WESTCENT LOND ON p ne _* RD" 
ABL t & N N berbrook 3402-4 works samme? 
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Routine Factory testing of Mumet 
toroidal cores 


. 
Measurement of Magnetic prop- Technical Control Precision measurement of magnetic 
erties of Radiometal Stator Lam- characteristics of toroidal Mumetal 
inations by A.C. Potentiometer. cores by the Ferrometer 


The key to the consistent excellence 
of TELCON Magnetic and 
Special-purpose Alloys. 


Precision measurement of futomatic testing of physical 
X-Ray difraction patter: sracteristics of Telcon wire specimen 


Close technical control of production is an all-important factor in the manufacture of Telcon Metals. 
Accurate tests and measurements are made at various stages in the course of production and the above 
illustrations show a few of the many routine examinations conducted in our well-equipped laboratories. 


MAGNETIC ALLOYS—Mumetal, Radiometal, Rhometal, H.C.R., Permendur,R2799, 36/64, Dust. 
RESISTANCE ALLOYS—Pyromic, Calomic, Telcuman, Telconstan, Telconal 
SPECIAL ALLOYS—Thermostatic Bimetals 140, 400, 15, Telcoseal, Invar, Beryllium-Copper. 


Seer 


METALS /""" 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD 


MEAD OFFICE: 22 OLD BROAD STREET, LONDON, E.C.2 TELEPHONE: LORdon Wall 7104 
ENQUIRIES TO: TELCON WORKS, GREENWICH, LONDON, $.£.10 TELEPHONE: GREenwich 5291 


CAPACITANCE 


Our Silvered Mica Capacitors are mass produced 
to precision standards. Electrical characteristics 
which have previously been specified for labora- 
tory standards are now a feature of a component 
vhich we produce by the million 


Reliability is the key word of our inspection 
methods which are based on statistical control 
in addition to the comprehensive application of 
modern electronic instruments. Quality con- 
trol of this nature can only be performed by 
» specialist manutactuter who has carefully 
ollected and analysed the production results of 
many million of unimts over a period ot years 


STABILITY RADIO COMPONENTS LTD 


MMER( ATE WOODFORD AVENUE 
eh 


Dep:. WW 


e. 
avis 18 TOTTENHAM 


— td — so really oon era Knobs 


ALEC 
LONDON. W.1. 


: * 
ae Engraved 
RELAYS pe 


ty 
tT, D. Cc. COIL eee S ANCE 
oN 1,000 TYPES ? 80,000: 
‘ 600 TYPES 44) to 9,200 
7\ ELEVISIC 
\ ALSO LARGE STOCKS OF nghtr 
. DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS 


CONTACTS eo ye . 


1,000 TYPES : up to 8 sets 
600 TYPES : up to 4 sets 
000 TYPES : Make (™). Break (8 


600 TYPES 
SPECIAL 
BLwtIiss & co. L.To. 


Orchard Rese East Croydon, Surrey 


es n 
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Heav this MEW tape recorder 
with the WEW high performance 


technique riving one hour’s 
excellent response between 

robust construction—-extrem« 

f operation—here, trom the pioneers 
ling in Britain, is an instrument 
new standard of quality and value 
letails and address of your local dealer, 


or yourselt ! 


Price in British Isles 65 gns. 


EXPORT ENQUIRIES INVITED 


BAIRD TD LANCELOT RD I MIDDLESEX 


BLY 


(7 
Wharfedale corner ASsEM 


for life-like Pr tee ie ae 
reproduction 


Beautifully finished in veneer of your own 
choice to suit individual decoration schemes 


Che Wharfedale assembly is fitted with a W.15 CS 
plus small BAFFLE with Super 5 unit 

CROSSOVER at 3000 cs. Capacity 9 cu. ft 

Bass resonance below 30 cs. Treble response 

well 

PRICE COMPLETE £57.3.6 available in 

WALNUT, OAK, 

ef ccees. Wie anes MAHOGANY, 

aed ‘tenehs demise: Ganannaien BIRD'S EYE MAPLE 


24° can be supplied to com- orin any special veneer 
> > order 
osure at £12.0.0 per pair to orde 


assemte is made to fit m the 


Made and guaranteed by 


WHARFEDALE WIRELESS WORKS 
Geway ROAD, IDLE, BRADFORD, YORKS 


Telephone: IDLE 46 


VALVES!! TUBES 
RECEIVING TRANSMITTING. MAGNETRONS. KLYSTRONS, 
CATHODE-RAY TUBES. PHOTOCELLS. ETC. 


First Grade Quality - British and American Make - No Dollar Expenditure Involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


nmansk! 


_MAN-SKBE) 


Write or Phone:— 


ELECTRONIC 
ENGINEER & STOCKIST 


STRODES CRESCENT, STAINES, MIDDLESEX 


Telephone: STAINES 3971 Telegrams: ‘“ Shemanske< Staines 
PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


THE NEW , ——— M. R. SUPPLIES Ltd. 


Offer trom stock the following brand new (or otherwise perfect) material. Al! prices 
nett. Immediate despated 
éé CE ” INTERCOM. SYSTEMS Mag eta Time Cx 
A = stations, wit zer call and two 
vA Ow ’ 
rice the set gi2.17 6 Sespateh 


MODEL ‘8 at eS 


ect 
HIGH DUTY. RECTIFIER units « 8.TK 


MAGNETIC TAPE 
RECORDER ie : 
INCORPORATES © ane say: 7% tie pat Wout a onges 200. Team ioe ite 
ALL THE LATEST eo : oo vai 3) 4 perce i cttheee LE tc 
DEVELOPMENTS FRACTIONAL HP. MOTORS. i 


FU NNEL-COOLED “Hion DUTY Sages 
5 10 00 


— METERS Whe 
* 10 WATTS PUSH-PULL HIGH FIDELITY OUTPUT ales 


** 2 TRACKS PER TAPE (2 Hrs. RECORDING). woovER SHADED POLE iwsdrfon' MOTORS 
*** 3 TAPE SPEEDS, 32°, 74° and 15” per second. m a 
e*e* 3 INPUTS. C RYSTAL . MIC MICS. & GRAM. V mains Spaias ™ TORS, 220/240 v. 
ever 2 SEPARATE INPUT CONTROLS FOR “MIXING ¢ STRIP HEATERS £4. 17.6 (ies 1 ons 
****** COMPLETELY AUTOMATIC ELECTRONIC ERASE f processing OF space heat ing ie 
ereeeee DE TAC HABLE SPEAKER UNIT WITH LEAD. TAGE HEATER PADS, ‘ . watts, copper sheathing, 4in. 
eeeeeee* FAST RE~-WIND AND FORWARD WIND-ON GBC menuaruns ¢ try CALIBRATORS. Operation + 
eeseeee** CAN BE USED FOR PUBLIC ADDRESS, etc. 00 eft. cutaie ~ sinlay tociunamnnaanentueniek anomie 
h a er tat 20% we. Sie “l x 2}in. Special offer 
This unique instrument measuring only 154” 10 £8 ) re 
124 che smallest on the home market—is capable LONDEX” as. ReLavs Del wyvea ee eC mercury «witching 
of very h gh quality eproduction and is definitely Room ‘THERMOSTATS tertiad There wtat ( a he ee 40 . see r. 4 ferent “ 
the most versatile insirument yet produced 45 - ! a y 
STUART CENTRIFUGAL PUMPS 

59 CNS M ' phen , 6 CNS tea ar I . | tock iate 
DEMONSTRATIONS OR ILLUSTRATED BROCHURE FROM: Nag Lig ete ee 
ASSOCIATED CINE EQUIPMENSS LTD. erie a sche eta Dhetasamreg eN 
353, BEXLEY ROAD, ERITH. KENT Phone: Erith 2543 M. R. SUPPLIES ued. ve — Suet, London, W.C.1 
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HANDY UTILITY 


it’s a joy to possess, a 
'/s pric £6.19.6 


pleasure to use, this 
compact, superbly 
powered !/4" Drill. Drills holes up to '/4" 
diameter in steel (double in hardwood)... 
drills cast iron, plastics, brick and tile... 
and with accessories . . . buffs, burnishes, 
grinds, etc. Can be quickly assembled with 
the Handy-Utility Bench Stand as a very 
useful drill press or with the Horizontal 
Stand it becomes a Bench power unit. 

See them all at 

your dealer’s—they 

are part of the 

famous ‘Handy- 

Utility’ range of 

electric tools, 


HANSESTRITY 


= 


Other ‘HANOY-UTULITY * tools include 


6° HEAVY DUTY ‘LECTRO-SAW'£I7.5.0 ¥ 


*HANDY-UTILITY’ ',” ORILL £12.7.6 
S° SANDER-POLISHER (€9.17.6 


and @ wide ronge of useful accessories 


PRODUCTS OF THE H.U. DIVISION OF BLACK & DECKER LTD. 


OBTAINABLE FROM YOUR LOCAL TOOL SHOP 


IRONMONGER, ELECTRICAL DEALER OR STORE 


COMMUNICATION 
RECEIVERS 


MODEL "680 X" 


Fifteen Valves 
TwoR F Stages 
Two I F Stages 
Separate Oscillator 
Variable Selectivity 
Crystal Filter 

“s’’ Meter 
Push-pull Output 
Polychromatic Finish 


MODEL "750" 


Double Superheterodyne 
Eleven Vaives 

High Sensitivity 

Variable Selectivity 

Free from Images 

Separate Gain Controls 
Large Dial with Linear Scales 
Mechanical Bandspread 
Robust Construction 


For full information, please write direct to the Sole Manufacturers :— 


STRATTON & Co. Ltd. 


EDDYSTONE WORKS, BIRMINGHAM, 31 


APRIL, 1952 


AT AUDIO FREQUENCY 
P 0 W E R FOR INDUSTRY & RESEARCH 
THE SAVAGE MARK II KILOWATT AMPLIFIER 


FACTS TO IMPRESS: 


@ Amplifier 


Ask 


FEATURES SPECIFICATION 
NEGATIVE FEEDBACK OVER 3-STAGES OUTPUT : 1,000 watts, AF 
NO ELECTROLYTIC CONDENSERS ARE USED DISTORTION : 0.6. at 1,000cs 
ALL De ACCESSIBLE FROM FRONT OF NOISE LEVEL 70 48 
unt WUE * CONSTRUCTION ENSURES QUICK OUTPUT REGULATION: 9.0 0.8 48 
CCESS TO ALL WIRING SENSITIVITY : 0.09 V at 600 ohms 


FREQUENCY CHARACTERIST 


a fo 


Ww. BRYAN “SAVAGE LIMITED 


VESTMORELAND ROAD, LONDON, N W LINDALE 7131 sRAMS: DECIBEL, PHONE, LONDON 


Wideed “DORLEC | fa The Finest Needle 


for yourKadtogram 


. . THE GOLDRING 
See our display Ra ACOUSTIC 
tia " minates Needle Chanene FE LTERED 
of Cabinets at the ~-anlpaergte sexgeesa TYPE $6 
REL NMF. ENHMIBITION 


Groscrenor House QD hes meas, 
SAPPHLME JEWEL PRINT 


April 7. 8 & 9th 
STAND No. 30 


iNICAL SALES OFFIC 
‘ )WROOMS, | 


highest quality rice Z post tree 
AN > St ¢ 
_ Baee ERWIN SCHARF 
4 MANUFACTURERS : 
eau ste aston gy ny Mh 
London, N.1 Tel.: Clissold 3434/6 
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9 


cae Vn GZ 
eta het Vecctston INSTRUMENTS 


——/ 


° 
pe portable im 7 
evn in many - Portable 


onsistent 


t unded. Single » 
o- for Do Pyrometer 


A high-grade, 34° scale, mov 


struments, : 
ing coil instrument, robust 


rat (rack 
accurate and speedy in 


response, Normally supphled 
A First Grade B.S.1. moving with 2 scales 
coil, panel mounting in 0-200°C = and 
strument, supplied as D.C, 0-400 C, with 
Micro-Ammeter, Milli achoice 
ammeter, or Voltmeter. Also | Of 3 sur- 
available as A.C. Voltmeter | face coup 

for frequencies up to 50,000 les Also 

es A.C. Ammeter with in- | *¢pplied 
ternal transformer, or R.t with ran- 
instrument with internal] £** ¥p_ to 
1,600° for all 


thermo couple 
standard thermo-couples 


< 


Type M35. 44° square. 
@ Write for Catalogue giving full details of the complete SIFAM range. 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay. Telephone : Torquay 4547/8 


T YY) ) >| Si eee 
IF [RST AGAIN! Here is Your Two-Valve Translator 
%& 1948 We gave you wire recording utilising a gramophone moto: 
* 1949 We gave you talking books for the blind 
*% 1950 We gave you tape recording utilising a gramophone moto: 
*%& 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 


A Two-Valve Translator 


By clever circuitry we have produced for you a 2-valve translator which supersedes 
costly amplifiers and saves you needless expense. This unique translator will 
magnetically record from any microphone or pick-up. This unique translator 
will playback from any make of recorder. It will (without electrical connection 
ecoré, using your ereme- to telephones) record 2-way conversations. It will playback into business 


rive and the amplifier within intercom systems. It will playback into cinema or wireless relay systems. 
he tape amplifier. Conversion Kit 


ontaining all necessary parts The translator has both audio and a radio frequency outlet so that any radio 

a oe receiver tunable to say 900 metres can boost the output to greater volume if 
desired. This wonderful new TWO-VALVE TRANSLATOR CHASSIS costs 
only £12 10 - ready for use on 230 A.C. Cther voltages to order. 


., a7, 


The Diamond Tape Recorder Recording playback and erase heads for home assembly 
Bandeau Type 76 pair Record p ayback and erase. Kir 
contains al! parts and instructions 

Cassette Type 30 -. Contains both record/playback and erase 
Fast forward wind and fast heads in one housing The heads can be changed about ac- 
cording to tape direction (erase should preceed record head) 
: Gaps are adjustable Cores are stacked mumetal half width 
work Can be used with any for 2-way tracking. Bobbins ready wound Hi or Lo impedance 
conventional amplifier or the to choice 


Two speeds (Diction 2 hours 
Music | hour) Twin cracks 


rewind. Strongly built for hard 
translator. €25, including choice _ 
. & scillator coils 66. For generating 45Kc supersonic bias 


tape, Diamond, Scotch Boy rent and erase current. Primary and secondary windings 
E.M.!., G.E.C for Hi or Lo impedance heads 


PA PAR DISTRIBUTORS FOR JUDGE INDUSTRIES Phone ILF 2066 
RK RAD F MAN R 783 ROMFORD ROAD, LONDON, E12 “appointment onl 
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SELECTIVE TRANSMISSION MEASURING SET 


nother outstanding success in their development of Measuring Instruments. 


ve. gair 


Ame 


Frequency Coverage 
anges 

Range of Measurements : n 0-60 « 

Accuracy 5 dt 

Impedance range : 75, 150 and €00 of 

balanced or unbalanced 

Det.-Amp Sensitivity : 10-12 ,V 

Power Supplies: |!00-150-200-250v. 50 
Based of gnals Researct 
Establ shment de z 


Develos ment 


Manufactured for st f and G.P.¢ 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


31 GORDON AVENUE, STANMORE, 


———_—-- - 


GRIMSDYKE 2266 
MIDDX. Cables : BEECEECEE, STANMORE 


t 


MAGNETIC TAPE 
RECORDING EQUIPMENT 
Bradmaster Model 5 Tape Desk 


e-<¢ ¢ 


e¢ 
e°6 
> 


e £41 (fitted with 5 RP heads) 
r with 6RP heads €42 


Trade ¢ Manufacture 


BSARMA TIC LIMITED 


STATION RO BIRMINGHAM 6 
Phone: EAST Birm ngham 


Have you "AA.”? 


This very small repro 
duction of a sub-assembly 
from one of our series of 
unque LIFE-SIZE, 
AS-A.B.C : 
STRUCTION 


llustrates how 


simple radio assembly 
can be for the Home 
Constructor ! If you have 
average ability (*A.A.) 
and could wire this 
simple nit then you 
could tackle any, or all 

/ of our LARGE RANGE 
4 emiOl GUARANTEED 
. @° <2 . OUTFITS knowing that 

with OUR sheets fa 


ture 


D> Te GREEN are 30 Con Pu 


s impossible 
Our world-famous OME CONS STRUCTOR S HANDBOOK 
has ONCE AGAIN BEEN ENL ARGED and the following are some 
of the sets, ete... YO n ct tear beget JLL PAGE circuit 
with strations escription | parts lists? and details, and 
the Book also contains a host of extremely useful information, data 
formulae, er 
3 Valve 3 wave FEEDER UNIT @ 6 Valve 3} wave AC DC 
[ SUPERHET 
@ SIGNAL TRACER 
@ QUALITY AMPLIFIERS 
@ SIGNAL GENERATOR 
etc., et 
h are obtainable from us by mail) are clearly 
Jentified with our Construction Sheets 
The price ? 26 Only which makes this Book DEFINITELY the best 
value-for-money obtainable anywhere to-day Many thousands 
rselfare using our GUARANTEED circuits 
DUR COPY. THIS SPECIAL 1952 ISSUE is 
obtainable by mail ONLY FROM 
Dept. WA 


694, LEA BRIDGE ROAD LONDON, €.10 
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WAY 


| [SUPREME 


WILLIAMSON AMPLIFIER - - TYPE GW.12 
i) | STANCE! to Goodsell’s full quality specification: 


% 12 watts output at 0.1 distortion. 
% Paper Condensers on H.T. supply line. 
Telecraft T.V. Aerials give the utmost %* Double Power Supply. 

in service end catisfaction end provide % |mpregnated grid coupling condensers. 
the most popular range on the market 
today. There is a reliable TELECRAFT PRICE £29-0-0 
Aerial for every district—for any .* + &*« & £ 


coment. SERIES S.P. ‘PRE-SELECTIVE’ TUNER UNITS 
with or without R.F. stage, panel illustrated. 

Guaranteed for : 

years, the ll. 

FA22 Long Distance 
Aerial] is unsurpassed. 

First class construc- 

tion and high sen- 

sitivity. Built to stand 


saath up to all weather He VARIABLE SELECTIVITY %& 3 STATION CONTROL 
conditions. Seamless | 

Steel Spreader, adjustable Steel Mast- PRICE from £10 - 10-0 plus tax 
head Clamp to fit masts from liin. to 
3in. dia. Shock Absorber Reflector 
Mountings. The FA22 still leads for 


value, durability and reliability. WIDE RANGE 4 STAGE CONTROL UNIT WITH OR 
Telestrip '' room Aerial ... 15 WITHOUT PRE-AMPLIFIER FROM {£7 - 10 - 0 


Loft Aerial 
se 7. a 7 J . o 


Single dipole, wall mounting 
OTHER AMPLIFIERS FROM £15- 15-0 UPWARDS 


Single dipole, chimney lashed 
e e e a . . . 


Type TS 40, “HH” 

mounting 7ft. mast 

Type TS 50, ‘‘H”’ 

7ft. t ho 

Type 7988," H” MILNES 
enter the high fidelity L.S. field with their TRUPRO- 
DUCERS. New and sensational features include :- 

ing to fit lin. to 3in. dia... * Hexagonal speech coil used on anew claw principle. 

rf... * Speech coil 4 the normal weight. 

THAN MOST %* Frequency response from 25 to 16,000 c.p.s. 
ee ee PRICE 12" UNITS £15- 15-0 
10” UNITS £14- 14-0 


fo) oO oo cf oO OoOCO 


mounting 10ft. mast.... 
Type TS 33, Triple array, 10ft. 
mast (for interference areas) 
Type TS 25, ‘‘H’’ mast mount- 

Matching transformer 6 6 extra. %* No spider, as such, suspension and centring by 
There is a TELECRAFT AERIAL (or six glass cords. 
every contingency—indoors or out. oe j j 
cavean Cenhee  aaet oneness Flux density 17,000 lines per sq. cm. 
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All Enquiries to -— 


B.K. PARTNERS LTD., 229 REGENT ST., 
"an SEG LONDON, WI. Telephone REGENT 1267 


hark UIRIES : DISTRIBUTORS FOR GOODSELL SOUND & MILNES TRUPRODUCER 


WE ARE APPOINTING AGENTS THROUGHOUT 
GT. BRITAIN AND WELCOME TRADE ENQUIRIES 
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FERROXCUBE 


C FERRITE 


FOR TELEVISION 


LINE OUTPUT TRANSFORMER CORES 


DEFLECTION COIL YOKES 


om pact asset 


PLEASE WRITE FOR FULL DETAILS 


Mullard FERROXCUBE 


MULLARD LIMITED CENTURY HOUSE SHAFTESBURY AVENUE LONDON Wee 


MF376 


R.C.A FRANSIUT TER bec RADIO EXCHANGE co. 


oO et pcgeenetyiet gre oh preg tcp E 
4 w, boxed. 176 


cane beeen 6b, On ie LOW RESISTANCE ‘PHONES, S|! 
r ae 4’ © anadialiahia RECEIVER P40 


these are 


6 
696 

TRANSMITTER 2! 

and (8—3 es 

box key anc ?t 

elays, ’ ve De 


~ 


POWER UNIT S441B 
HT and T ansf ers 


ET4336 SPARES 
a ance spares 


eewunys sues UNIT 121. 6 


RECEIVERS ARSED and LF Available 
a ficate, £75 each | NLY 176 
COMPLETE SETS CRYSTALS AND COILS tor BC6il and — New oe 


esigne 


POWER UNIT 
TELESCOPIC CAR AERIAL t. shield ead coax transf 
is 


‘ "a 
is. Pia 6 
EVERSHED AND V'GNOLL BRIDGE MEGGERS, 250 voit NEW 1355 CONVERSION dar 
soit MIDGET AMPLIFIERS wit 
ecéi0 PA. COILS ris bulk quantitie measure * x3 UR 
H.T. BATTERIES. 60 v., 2 for 9 6 post free 
wir raged ota CARBON MICROPHONES with 


McELROY-ADAMS MFG. GROUP LTD. rch atone 


MALLORY 4 PIN VIBRATORS 6 + 2 v. S- (post 9d) 


6, GREYHOUND ROAD, LONDON, W. § CAULDWELL STREET, BEDFORD 


hone. Fulham | 1389 Pho $68 


OFFERS TO-DAY'S OUTSTANDING VALUE IN 


The MEW LANE TAPE TABLE 


Premier Radio Co., Mai! Order Supply, Garland Bros 
; Ltd. and other good Radio Dealers. 
le 

motors obviating friction drives 


flywhee! giving extremely low level of “ wow 


Half track, high fidelity record playback and erase heads of 
NEW DESIGN 
ard and reverse rewind. 
ry mple mechanical action 


ise on 200-250 v. A.C. 50 cycles only. 
PRICE £16. 10. @ Carriage and Packing !0 - 


DISTRIBUTED THROUGHOUT THE WORLD — 


PERO Saues wp 0 sues08 ®t. 


-vced up SOLDERING 


SOLDERGUNS Wolf SOLDERING IRONS 


TYPE 22 


For all who, for special reasons, preter 
OFF-STRAIGHT EASY-GRIP BANDLE Th h f igh 
e Wolf Automatic the conventional straight type handle 
T NTROL - cur 
PERFECT CO Low RENT Soldergun with its Identical as regards elements and bits to 


CONSUMPTION * A MODEL FOR EVERY cana 
PURPOSE * LOCALISED MEAT -MAINTAINS Re oe Wow Soiderguas but with round hard 
solder-feed action, is 


Ye CORRECT WHEAT - QUICKER WEAT-UP indispensable aa wooden handle with heat deflecting skirt. 


100/§ 10 Sotidler wth | modern assembly | * Obtainable from 


all high class stockists and ironmongers 


Wolf Zecéccc sowweRGUNs & SOLDERING IRONS 


WOLF ELECTRIC TOOLS LTD. PIONEER WORKS, HANGER LANE, LONDON, W.5. Tel.: PERivale 56314 Branches. BIRMINGHAM, MANCHESTER, LEEDS BRISTOL, GLASGOW 
VISIT STAND No. C603 B.I.F. (CASTLE BROMWICH) MAY 5—MAY I6 


———AVOID BOTTLENECKS! ——— 


We hold large and comprehensive stocks o/ components ind 


units. Contact us ; we may solve your production problem 


CONDENSERS ver Mica. Tubular Mansbridge 
CRYSTALS. American F724) & FT243 Ec 

HEADPHONES DLAI, OLRS, BAS Ecc 

METERS. Thermo Moving Co Moving iron 
RESISTORS. High Scabilicy . Carbon . Wire wound 
VOLUME CONTROLS. Morganite Types H, M, LH, BJ. Co 


vern |-S watts 


PLUGS *% SOCKETS. Pye Patterns, Belling, et: 


Who'ese e and Export Only. 


ANDERS RADIO LTD. 
167, HAMPSTEAD ROAD. LONDON, N.W.! 


The first choice of EUS. - 1639 Sy 


RADIO OPERATORS 
G5 —PRATTS RADIO 
wget the world | 3970 Harrow Road, London, N.W.10 
(Nr. SCRUBBS LANE) Tel: LADbroke — 


2107 6. MODEL cil valve 
at 1 Fee 


int © 


] 7 ver tag 
L Re@ptanee 4.000 ohine acaee 
mpedance: 16,000 chms at 10% | ' 3 back o stages 
; 7 
). Brown range of headphones co q nope vio PP yee ac main 
~ ver 3 tages 
mupete with o 
handies They 


amplifier, 4 watt+t 
for list 


* iste 
£615 Jack plage 2/- each extr 
Aw ampuhers are complete and ready tor use. 
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Good Points of owe 
u erspeed/ R.E.C.M.F. EXHIBITION 


ACTIVATED / STAND 76 


COLOURED Murex will be showing 
ROSIN CORED SOLDER 


Coloured Core provides coloured rosin j IR¢ 
residue for ready identification. 


Choice of red, blue, green, purple or 


ao ROD - SHEET - STRIP 
Stellate Core cross-section for quick mel- 
ting and fluxing. 
TUNGSTEN 
| MOLYBDENUM 
dentical—except for colour—with the famous 
Superspeed White Flash Cored Solder. 
Residue solidifies to a hard, semi-trans- TANTALUM 


lucent film of high dielectric strength. 


Activated Rosin Core for fast working and 
absence of corrosion. 


Let us send you full technical details and fabricated instrument and 
of the new Coloured-core Solder. 


valve components in these metals 


We are established specialists in the production of 


solders and fluxes for every type of pre-tinning, 


* 


SINTERED PERMANENT MAGNETS 


dipping and soldering in electrical, radio and similar 
jointing and assembly work. If you are engaged in 


manufacture in this field it is almost certain that we 


can be of service to you. Make an appointment for 


a member of our Technical Sales staff to call on you. SINTERED COMPOSITE MAGNETS 


4.) ENTHOVEN « sons uo ; 


ENTHOVEN HOUSE, MUREX LTD (Powder Metallurgy Division) 


89 UPPER THAMES STREET, LONDON, E.C.4 RAINHAM, ESSEX. Telephone: Rainham, Essex 240. 


Telephone: MANsion House 4533 LONDON OFFICE: CENTRAL HOUSE, UPPER 


Telegrams : Enthoven, Phone, London. WOBURN PLACE, W.C.1. Telephone: EUS 8265S. 


Works 
ANN 
CROYDON, ROTHERHITHE & DERBYSHIRE 


13 MODULATION PATTERNS 
PHILIPS 


Standard Television 
Signal Generator 


SENTURY HOUSE, SHAFTESBURY AVENUE, 


i ; ; SEOVER 
midland specialists CHANG! 


in high fidelity 
reproduction .... 


\" ( i C0-AXIAL 


HAVE PLEASURE IN 


ANNOUNCING THE OPENING 
High Fidelity 
ligh Fid OF THEIR NEW FACTORY 


. ; 7 Aj ¢ 
Amplifie LABORATORIES ANDO ih 


te for List 245 WW 
Tone Control Units DEMONSTRATION ROOMS NDEX Ltd 
Pre-Amplifiers e 


and Rad 


SYS" custom BUILT 
MULTI-OUTLET 
T.V. PRE-AMPLIFIER 


metenetes AmMETNOINT | cued Pome erie hr acter hr. 
DEVELOPMENT LIMITED = RAINBOW RADIO MFG. Co. Ltd., mi 


ncing Lane, Blackburn, Lancs 


Seund Craftsmanship beyond Compare 


- ee ES em id 4nd @ 
Vv. H. F. BRIDGES } (ft gM, 
P “ : fri 2% $ 


ae ME Pere H: 


SF. 


for balanced and unbalanced measurement at frequencies between 1 Mc s and 250 Mc s 


LIE: 


{i 
Wayne 2 
( Kerr 


A\BORATORIES LIMITED, NEW MALDI 


£69.10.0 


Writ urther detat 


mer the manufacturers 


Now available mn England —the book 
"Magnetic Recording” by Dr S&S. j. 
Begun. A comprehensive treatise on the 
subject Price 25s postage 9d. extra 


~~ THERMIONIC PRODUCTS LTD. 
Hythe, § et P/ 
Morris } c, \ f layrnarket,S.W.1. Pome 
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She Henath utlo change 


in design and technical excellence—a three-speed 
rd changer designed to play 12°, 10” and the 
wopular 7° records intermixed in any order. The 
mbines ease and simplicity of operation with the 
idard of reproduction and performance demanded by the 
nating listener 
Note these 7 star features 
elects and plays 7°, 10° and 12” records, inter- 
45 or 78 r.p.m. Capacity 10 records 
matically returned to rest position and motor 
after last record 
ible dual stylus crystal pick-up has extended 
range to 10,000 c.p.s Self compensated for the 
frequencies with the Turnover frequency at the 


ompact design makes it an ideal unit for the 
ombination console 
fesign guarantees long life and trouble-free 


operation 


Beautiful st ~ and finish that will harmonize with any 

cabinet d ’ 

Oper on 100 125-200 250 volts, 50 cycles A.C. Models 
for 60 cycles A.C 


BIRMINGHAM SOUND REPRODUCERS LIMITED 
Oid Hill, Staffs Tel: Cradiey Heath 6212/3 
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This Issue 


EDITORIAL COMMENT 


ORCHESTRAL STUDIO DESIGN. By 7 Somerville and 
H.R. Humphreys . 


1400-Me/s RADIOPHONI By J. B. Lovell Foot 
“SPORADIC E” CLOUDS. By D. W. Heightman 
PHYSIOLOGICAL FEEDBACKS. By T. F. Ivall 
P.M. INGERMANY 

LETTERS TO THE EDITOR 

WORLD OF WIRELESS 


PRE-HEAVISIDE PROPAGATION THEORIES 
Marchant 


BUALS. By “ Cathode Ray ° 

RADAR REFLECTORS 

RADIO HEATING 

RADIO MANUFACTURE IN INDIA. By J. A. Hore 
SIMPLIFIED AERODROME APPROACH AID 
HIGH-TENSION DELAY CIRCUIT. By D. Clements 
MANUFACTURERS’ PRODUCTS 

RANDOM RADIATIONS. By “* Diallist 
UNBIASED. By “ Free Grid” 
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fele visio 


Mullard LONG Lift 


trictest inspection before 


Mullard Cathode Ray Tubes for Television have 
earned their high reputation for performance and 
long life by reason of their advanced structural and 
electrical design, the close control exercised over 
of the raw materials and the 
development of unique manufacturing techniques 
Moreover, the great care taken during production 

uding rigorous inspection at every stage, and 
tests after manufacture 
of uniformity and reli 


quality used 


earching acceptance 


ensure a high order 


ability 


very 
Advertisements this series will contain, 
tube data, information 
concerning the construction of the tubes, and their 
application, which will be of assistance and interest 
to the equipment designer, to the service engineer, 
to the student, and even to the ultimate user 

tach of these littke essays will be complete in 
itself and the advertisements will be 
with additional inform- 


in 


in addition to essential 


as previously 
in reprint 
ation on the back page 
Tt LiFI 

It as scarcely 
majority of 


‘ 


available form 


too 
the 


its lumines 


much to say that, in the 
useful life of a tube is the life 
cent or of its heater 


cases 
either of screen 
cathode element 


WE SHALL GE AT THE 
NORTHERN 
RADIO SHOW 


CITY MALL MANCHESTER 
Apr 23 May} 


STAND 26 


Rep 
MULLARD 


rinis of this 


LTD., 


articie 


Technica! 


or 


together with add 
Publication 


VALVES AND THEIR APPLICATIONS 


Mullard 


Cathode Ray Tubes 


for Television 


With due care in manufacture and correct operat- 
ing conditions, screen life is adversely affected only 
by those troubles grouped under the heading of 
“screen burn”. The most serious form of screen 
burn—that due to the production of heavy negative 
ions in the region of the cathode—is prevented in 
Mullard tubes by a gun assembly of advanced 
design incorporating an efficient ion-trap and a 
small permanent magnet mounted on the tube neck. 

Other forms of screen burn, and also risk of 
premature cathode deterioration, can be avoided 
by correct selection of operating conditions on the 
lines indicated by the tube data and limiting values 
specified in the Mullard publications 


MW 4i-1 
Metal-coned tube with I6é-inch diameter screen. 
HEATER indirectly heated 
This tube is suitable for series or parallel operation 
Vv, 63 V 
ly 03 A 
TYPICAL OPERATING CONDITIONS 
Ve 12 KV 
Vv. 300 v 
V. for cut-off —39 to -86 Vv 
900 
LIMITING VALUES (Design centre ratings) 


Focusing ampere-turns (approx.) 


max 

(heater positive) 

x Max. (heater negative) 
max. (heater negative) 

max 


ep 
max 


r-k 
h-k ™ax 


+ During a warming-up period not exceeding 45 secs 


onal data may be obtained 


s Department 


free af charge from the address below 


Century House, Shaftesbury Avenue, W.C.2. 
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Harbour Radiophones 


T is a chastening thought that in one respect at 
least passengers in modern ocean liners are 
worse served than were their ancestors who 

voyaged in sailing ships. So long as they are on the 
high seas present-day travellers are remarkably well 
catered for by radio-telegraphy and often by radio- 
telephony as well, but, in the interval between arriv- 
ing in a British harbour and actually landing, their 
only way of communicating with the shore is by 
hiring a waterman to take a message. And we 
gather that watermen are not so plentiful nowadays 
as in the days of sail! Normal radio communication 
is suspended on the ship’s entering harbour limits, 
and there is apparently a real need for a last-minute 
telephone service. A short-range v.h.f. system for 
use in harbours and their approaches seems to be an 
amenity which may reasonably be expected to-day. 

Provision of such a service is predominantly an 
economic and administrative problem. Multi-channel 
v.h.f. working of the kind likely to be necessary is 
practicable by the use of known and tried techniques, 
though the task would be somewhat complicated 
by the intermittent and highly concentrated nature 
of the load. Traffic would also be largely unpredict- 
able; obviously, if a ship suffers an unexpected delay 
in docking, many passengers will want to make last- 
minute changes in their arrangements. 

Up to a point the Thames Radio Service, intro- 
duced by the Post Office a year or two ago, paved 
the way for a radiophone system such as that under 
consideration, though it was intended rather more 
for small craft—tugs and the like—than for passen- 
ger ships. It was devised to put vessels navigating 
the waterways of the entire Port of London into 
connection, via v.h.f. radio, with the telephone 
system of the country. A service for liners in or 
approaching harbours would obviously involve more 
complex problems; the most difficult of these would 
fall on the G.P.O., which would be responsible for 
the shore terminal equipment. 

As the port of Southampton handles by far the 
greatest number of passengers, it is the obvious 
choice for an initial experimental service. 

It is not only in the shipping wozld that com- 
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munications must keep abreast of public demand. 
Operators of aircraft are constantly reminding us that 
the ever-increasing speeds of flight call for commen- 
surate increases in the speed of radio for both com- 
munications and navigational aids. Of course, we 
cannot do anything about the velocity of radio wave 
propagation, but, subject to that single limitation, we 
can, on the whole, flatter ourselves that this particular 
challenge has been met fairly satisfactorily. Such 
weaknesses as may at the moment exist are, more 
often than not, brought about by organizational 
rather than technical shortcomings. 


Telegraph Tempo 


Apart from the question of operational communi- 
cations, the growth of passenger flying has brought 
about a need for quicker handling of ordinary inland 
and overseas telegrams. 

Perhaps our own particular cross-section of experi- 
ence is unfortunate, but we have gained the impres- 
sion that there has of recent years been no increase 
in the speed of transit of telegrams; in fact, rather 
the reverse. Be that as it may, it seems to be a not 
entirely unknown experience for an air passenger to 
arrive at his destination ahead of a telegram 
announcing his departure. 

Radio and wire telegraphy are now so closely inte- 
grated that for many purposes they must be treated 
as one, and in any case almost all radio-telegrams 
pass over the inland system to their destination. 
Radio is sometimes unjustly blamed for delays. 

We suggest that in the telegraph world the well- 
known business axiom “the customer is always 
right” should be modified to “the customer is 
always in a hurry,” and that this slogan should be 
inculcated into the minds of all concerned. Quite 
recently, on the occasion of the Queen’s dramatic 
return flight from Africa, we saw what could be done 
in the way of rapid communication by wireless 
linked with wire. The communication achieve- 
ments of the Ministry of Civil Aviation on that 
abnormal occasion might we!l be taken as setting a 
standard for more humdrum traffic. 
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Orchestral Studio Design 


Recent Modifications to the BB. Vaida Vale Studio 


By T. SOMERVILLE,* Bs H. R. 
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tion. The frequency of resonance, at which the 
greatest absorption occurs, is a function of the mass 
of the membrane, and the stiffness of the air which is 
inversely proportional to the depth of the box. The 
formula for these absorbers is 
l = 
2m\N MK, 

where f, is the frequency of vibration, M is the mass 
per unit area of the membrane, and K, is the com- 
pliance per unit area of the air space, acting on the 
equivalent piston 

It is essential to avoid transverse vibration of the 
air contained in the box, and the units are therefore 
divided by partitions so that the divisions are small 
compared with the wavelength. To flatten the reson- 
ance curve and increase the band over which the 
absorber is effective, a blanket can be placed in the 
cavity as shown in Fig. 2 

These absorbers are most conveniently made rect- 
angular and can either be recessed into the walls or 
mounted as boxes on the surface. In the present case 
surface mounting of the absorbers seemed to be the 
obvious since it is easiest to carry out and 
provides the necessary diffusion. 
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The first step in designing the new absorption 
treatment was to assess from the measured data, and 
from details given by laboratory measurements, what 
umount of absorption was provided by the existing 
surfaces of the studio and the hanging drapes of 
Cabot’s quilt. Unfortunately, it is not always possible 
to rely on published figures of absorption coefficients, 
either because of differences in the mounting of 
materials, compared with the method used in the re- 
verberation test chamber, or because no such data is 
available. This assessment showed that considerable 
extra absorpuon would be needed in the frequency 
range from 50 to 1,000 c/s, and that absorption should 
be reduced at frequencies above 1,000c/s. More- 
over, it would be necessary to grade the amount of 
absorption in order to smooth out the reverberation 
time curve into the desired shape. For example, con- 
siderably more absorption would be required at 60c/s 
than at 125 c/s, and even more at 250 c/s. 


Absorption Synthesis 


It is possible, by selecting the frequency and total area 
of the membrane-type absorbers, to achieve any de- 
sired pattern of extra absorption, and at the same time 
the choice of these elements can be influenced by 
architectural considerations as to what arrangement 
would look pleasing when assembled in the studio. 
In this case four different resonant frequencies were 
chosen, namely, 62, 80, 250 and 300c/s, and the 
amount of absorption provided by the different areas 
of these units is given in Fig. 3, together with the 
sum of the total absorption, which is seen to conform 
with the requirements outlined above. 

At the same time it was desired or necessary to 
introduce other absorbent surfaces into the studio, 
and the extra absorption supplied by these had, of 
course, to be added to the totals. For example, it 
was decided to panel the whole of the dado, part of 
the rear wall and the sides of the orchestral rostrum 
with veneered wood panelling. Such panelling applied 
to battens over an air space in which is inserted a 
porous damping material (such as glass wool) provides 
a moderately efficient low-frequency absorbent of 
resonant type with a fairly wide frequency band. 
There is a theory (possibly fallacious) that wood en- 
hances in some way the acoustical quality of an audi- 
torium. However that may be, it is very practical and 
a satisfactory material zxsthetically. 

As already stated, it was also desired to add uphol- 
stered seating for the choir on the orchestral rostrum. 
This consists of long form-like seats with back rests 
upholstered with “ Dunlopillo” padding. In order to 
ensure that the porous rubber padding could serve as 
a useful sound absorbent the covering chosen was a 
woven plastic fabric having a high degree of porosity. 
The material wears very well, is at the same time 
water-resistant, and can be easily cleaned by sponging. 

The area of the wood block floor was increased, and 
the carpeted area correspondingly reduced both in 
order to lower the high-frequency absorption and to 
provide more space for orchestral players when uncon- 
ventional layouts are required. 

Special care was taken with the absorbent treatment 
of the rear wall above the balcony. This wall is suffi- 
ciently far from the normal microphone position to 
be liable to cause echo at the microphone. A double 
treatment was provided consisting of shallow depth 
250c/s) membrane units mounted on the wall, and 
in front of these a spaced-out treatment of 2in of 
rock wool covered by a perforated facing. This rock 
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Fig. 5. Pulsed gliding tone 
reverberation patterns of 
Maida Vale No. | Studio taken 
(a) before (Feb. 1951) and 
(b) after re-treatment (Oct 
951) At these low fre- 
quencies the decay curves 
after re-treatment are 
steeper. smoother and have a 
more uniform average slope 


wool treatment is most efficient in the mid-frequency 
region and, owing to the low percentage perforauon 
if the facing, the efficiency falls off fairly rapidly above 
1,000 c/s. This is done to avoid lowering the rever- 
beration time at these high frequencies, but the danger 
remained that some high-frequency reflections might 
be sent back to the microphone. The treatment was 
therefore mounted in a saw-tooth manner so that any 
reflections would be of a scattered nature. 

Although the ceiling profile consists of flat planes 
these are set Out approximately in the form of an arc, 
and it had been noted that some unwanted focusing of 
sounds resulted from this. Large projecting boxlike 
devices of varying sizes were, therefore, attached to 
the ceiling in a decorative pattern in order to break 
up any reflections from the ceiling. 


Appearance 


The membrane units are applied to the side walls 
of the studio in rows so that the horizontal lines are 
emphasized. This was done in order to break up the 
vertical lines caused by the roof-supporting piers which 
wriginally had the effect of making the orchestra appear 
very remote when seen from the gallery. At the same 
time the various amounts of projection of the units 
were mingled together to provide a maximum number 
of angle reflectors, thereby greatly increasing the 
diffusion 

The front part of the orchestral rostrum is con- 
structed on a concrete slab over which is applied wood 
boarding with hardwood ply finish. In order to allow 
he wood to resonate—a requirement for such instru- 
ments as cellos and double basses where sound energy 
is believed to excite the floor through the spike of the 
instrument—a layer of corrugated cardboard was in- 
terposed between the boards and the concrete. The 
primary object of having a concrete foundation is to 
prevent reinforcement of heavy bass notes by boomi- 
ness when, for example, tympani are sited on the ros- 
trum. In order to ensure compact orchestral layouts, 
an important requirement both for concerted playing 
and best acoustical effect, the risers were reduced in 
width and the waste of space normally occasioned by 
the music stand bases was avoided by employing 
specially designed music stands which can be dropped 
into any of a large number of sockets mounted on the 
front of the risers. The back part of the rostrum for 
the choir is constructed on a tubular steel scaffolding 
frame, and the dimensions are arranged so that the 
chorus is as compact as possible consistent with rea- 
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sonable comfort. The seating, which is undivided by 
arm rests to allow flexibility in layout, will accommo- 
date choruses of up to 300. On the rare occasions 
when even larger cheirs are used, extra seating can 
be installed at the rear of the rostrum or on portable 
rostra. 

The results of recent reverberation measurements 
are shown in Fig. 4. It will be seen that the curves 
are now reasonably level and a marked improvement 
on the previous condition. 

A new technique, already described, *:* has also been 
used to compare the old and new conditions. This 
new method consists of radiating pulses of tone of 
slowly rising frequency into the studio, rectifying 
logarithmically the output from a microphone, and 
displaying it on a cathode-ray oscilloscope. Only the 
decay is shown on the oscilloscope. A series of rever- 
beration curves is, therefore, obtained and photo- 
graphed on a slowly moving film, giving the result 
shown in Fig. 5 

If these displays are carefully examined it will be 
observed that the decays in the modified condition are 
smoother than before. Furthermore, the long rever- 
beration in the region below 100 c/s in the original 
condition no longer exists 


Aural Assessments 


The measurements indicate a considerable improve- 
ment in the acoustics of the studio and this has been 


confirmed by its use in service. Considering the 
difficulties of acoustic design, criticisms have been 
surprisingly few. Most performers and conductors 
have considered it to be excellent, and the audiences 
who have heard it have also given it praise. The old 
boominess has disappeared. The low frequencies are 
now very clean, probably due to the type of bass 
absorption employed. Most musicians have been 
surprised at the “brightness,” compared with the 
majority of concert halls, and the performers in an 
orchestra can hear each other well. In loud passages 
there is very little confusion, and even the wood-wind 
instruments succeed in making themselves heard. The 
broadcast results are very good because the studio has 
a clarity and spaciousness usually associated only with 
the best concert halls. 


1 Somerville Acoustics im Broadcasting.” Proceedings 
of the Building Research Corgress, 1951, Division 3, Part I, p. $3 

“Studio Acoustics—-New Technique of Measurement used by 
the B.B« Wirele World, October, 1951, p. 435 
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B. LOVELL FOOT,* A.M.LE.4 
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ram showing the arrangement of the master and siave stations 


lator functions are performed by one oscillator, it 
becomes unnecessary for the aerials to be elaborately 
shielded to prevent the local transmitter from block- 
The only precaution required is to 
prevent excessive current in the crystal employed as 
first mixer of the receiver. 

As for (c) the reception of the modulation of the 
local transmitter provides side-tone and also proves 
that the distant transmitter carrier is being received, 
thus giving a check on both “go” and “return” 
radio signals. In cases where side-tone is undesirable, 
however, it can be balanced out by a special circuit 
combining the audio in the modulator with the audio 
from the receiver 


ing the receiver 


Method of Modulation.—When the anode voltage 
f a free-running oscillator is varied, an amplitude 
modulation and also a frequency modulation of the 
rf. output is obtained. The latter is due to changes 
of the capacitance of the valve with changing space 
irrent. For a lower frequency oscillator, where the 
valve provides only a part of the capacity tuning the 
circuit, a considerable change of anode voltage would 
be needed to provide sufficient frequency deviation 
for an f.m. system. Since there are better ways of 
obtaining this frequency deviation without the dis- 
idvantages of simultaneously producing amplitude 
modulation the method is not normally used. In a 
decimetre-wave system, the case is different; a re- 
actance modulator is very difficult to apply to the 
yscillator. On the other 
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tuning the circuit 
mainly of valve MICA 
capacitance, sufficient de- Capacives 
viation can be obtained by 
variation of the h.t. voltage “- 
without introducing a very ; < A) 
large amplitude modula- amid - f 
yn. Fig shows the 
ariation frequency 
ybtainable with change of CATHODE 
voltage at these 
requencies. A_ deviation 
f + 100kc/s was chosen 
condition for full 
ulation and the re- 
ceiver was designed 
accordingly Amplitude 
modulation is eliminated at 
the receiving end by the 


use of limiters 


tance 


consists 


FINE TUNING 
cam 


| s 

imi de 

I COARSE TUNING 
ADJUSTOR 


HEATER 
SUPPLY 


Wrretess Worip, Apri 1952 


MICA 
CAPACITOR 


A block diagram of the complete system is given in 
Fig. 3. Two aerials constructed with corner-type re- 
flectors forming one unit are emploved at each 
terminal. These are connected by concentric cables 
to an oscillator of the tuned-grid tuned-cathode type 
and the receiver respectively The master station 
receiver on the left of the diagram comprises a chain 
of stages normally employed in a double superhetero- 
dyne 

he first mixer is a_ silicon crystal which is 
mounted in a cavity attached to the oscillator block, 
as shown in Fig. 4 and this is followed by an i.f. ampli- 
fier of 9.6 Mc/s. The if. is then changed to 3.9 
Mc/s by mixing with the output from a 13.5-Mc/s 
oscillator. This second frequency change simplifies 
the amplifier as regards shielding, since the use of a 
high-gain amplifier, having the same frequency 
throughout, is avoided. The frequency stability re- 
quirement of the second oscillator does not call for 
any special precautions. The 3.9-Mc/s if. amplifier 
is followed by a limiter and an f.m. detector. Finally 
a single-stage a.f. amplfiier feeds the hand-telephone 
set. 

In the transmitting chain, the hand-set microphone 
output is applied to the input of the modulator. This 
consists of a double-triode valve, one half of which 
operates as an amplifier and the other half as a 
cathode follower. The cathode follower is suitably 
matched to modulate the anode voltage of the deci- 
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metre-wave oscillator without the use of a modula- 
tion uansformer 

The. Frequency Control System.—The “slave” 
station on the mght of the block diagram (Fig. 3 
follows the same arrangement as the “master” 
station, but has the addition of a frequency control 
circuit shown in greater detail in Fig. 5. Use is made 
of the dic. component derived from the f.m. detector 
of the receiver. When the local oscillator frequency 
urately tuned to produce the correct inter 
mediate frequency after combining with the incoming 
signal, the detector is balanced and the d.c. potentials 
produced by the detector diodes at points A and B 
Fig. 5) are equal. If, however, the local oscillator 


is ack 


Ive equipment, showing on left-hand 


md gear box. Power unit on right 


smitting aerials are arranged as a single 
po orization 


frequency is too high, or too low, the potentials at 
these points will change in a push-pull manner, the 
polarity depending on whether the mean intermediate 
frequency produced is too high or too low, and the 
voltage depending on the extent of the “error.” ~ 
The following electro-mechanical method interprets 
these voltage changes into a rotation of a tuning con- 
trol on the “slave” oscillator in the direction to 
correct the frequency. Two independent RC oscilla- 
tors V, and V, (Fig. 5) of stable design and similar 
characteristics operate at a frequency of 56c/s. Each 
drives an amplifier which supplies power to a slow- 
running, clock-type synchronous motor. One of the 
resistance elements in the feedback circuit of each 
oscillator is replaced by a valve (V, or V,) whose 
resistance is controlled by the d.c. voltage produced at 
the detector. At the balance point V, and V, are 
adjusted to have exactly the same frequency, but if 
the balance is upset owing to a change of frequency 
of the master oscillator, one 56-c/s oscillator increases 
in frequency and the other decreases in frequency, 
resulting in a difference between the speeds of the 
two motors. This difference in speed is transmitted, 
via a reduction gear, to a shaft on the slave oscillator 
unit. The shaft carries a frequency controlling cam 
which rotates until the correct intermediate frequency 
has been restored. The tuning cam is made of a low- 
loss insulating material and avoids inteference due to 
intermittent metallic contacts. It is so mounted in 
the cavity of the oscillator unit as to affect the capacity 
distribution and produce a nearly linear frequency 
change of 10 Mc/s for 180 deg rotation. The master 
oscillator is of similar construction but here the cam 


is arranged to provide a manual adjustment of the 
frequency and is controlled from the front panel 
If, for any reason, the slave oscillator frequency lies 


outside the output range of the f.m. detector; for 
example when the sets are first switched on, a fre- 
quency search is brought into operation in the follow- 
ing manner. The valve V, (Fig. 5) in parallel with 
the feedback resistance R is normally biased beyond 
cut-off by a potential developed by the limiter when 
a signal is being received. In this condition, the 
frequency of V, is unaffected. If, however, the signal 
is removed, V, assumes a conducting state, reducing 
the resistance across R, and causing the frequency of 
V, to change. Continual rotation of the tuning cam 
then takes place until the signal is again picked up and 
V,, is restored to its normal condition. It will be seen 
that, for one revolution of the tuning cam, the slave 
oscillator frequency will rise to a maximum and then 
fall to a minimum. Owing to the reversal in the 
direction of this frequency change, there would nor- 
mally be a reversal in the direction in which the 
frequency correction is applied for each 180 deg 
rotation of the cam. This difficulty was overcome by 
reversing the polarity of the d.c. input from the detec- 
tor to the control circuit in step with the reversal of 
frequency change. This is carried out by the contacts 
S, and S, of the relay S A contact, X, fitted to 
the cam shaft and arranged to open and close for each 
half revolution, controls the current to the relay, this 
ensures that the correct direction of control is always 
applied 


Aerials.—One of the illustrations shows an aerial 
unit This consists of two centre-fed half-wave 
dipoles, each placed in a corner reflector made of 
sheet aluminium and measuring 20in x 10in across 
the opening. The transmitting and receiving pair 
are alike and are mounted side by side in a “W” 
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Fig. 5. Frequency control system 
of the slave station showing how 
the frequencies of the 5é6-cs 

lators are controlled by the 
rid voltages of V,, V4, Vs; 
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formation giving vertical polarization. The measured 
power gain for an aerial of this type is 9 db compared 
with a simple dipole and the horizontal beam width 
measured to points 6db down is + 15 deg. 

Concentric cables connect the aerials with the 
equipment. Since most concentric cables have a high 
loss at the frequencies used in this equipment, (for a 
typical }-in diameter polythene cable it is 0.4db per 
yard) it is important to situate the equipment as near 
as possible to the aerial. By careful adjustment of 
the aerial length a standing-wave ratio of better than 
1.2 was obtained. This adjustment was carried out 
using a line of variable length between the oscillator 
and the aerial, measuring the aerial output at a fixed 
point a few yards away. The aerial was then adjusted 
so that the least variation in power occurred for a 
change of a quarter of a wavelength in the length of 
the cable. 


The Power Supply.—A stable oscillator frequency 
is obtainable only if the h.t voltage supply is also 
stable. To achieve this the output voltage of the a.c. 
supply unit included in the equipment is held in a 
fixed relationship with a voltage developed across a 
neon stabilizer by the use of an amplifier controlling 
the resistance of a pair of series-connected tetrodes. 
This arrangement not only provides a d.c. potential 
almost independent of change of a.c. input voltage 
over a wide range, but makes also the effective 
internal resistance of the power supply very low. This 
is important in order to avoid frequency pulling be- 
tween the two 56-c/s_ oscillators. Experiments 
showed that the heater voltage stability was less im- 
portant than the h.t. stability and no special pre- 
cautions were taken. 

Purpose of the Equipment.—The equipment was 
constructed as part of an experimental project to test 
the potentialities of such a simple system and to obtain 
information on the propagation of e.h.f. radio waves 
under special conditions. One example of its special 
uses has been in tests made on transmission through 
railway tunnels 

Further tests were carried out over several point- 
to-point optical paths. The greatest range tried was 
between Hanger Hill, Middlesex and Woodcote Hill, 
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near Reading, a distance of nearly 34 miles. Over 
this path communication was satisfactory, but the 
frequency control was operating at the limit of reliable 
locking. For shorter ranges the control operates well 
and is particularly free from overshoot and the genera- 
tion of noises common to many mechanical control 
systems. 


GRAMOPHONE MOTORS 


Recent Trends in Design and 
Vanufacture 


OME insight into precision engineering processes 
involved in the production of domestic gramo- 
phone motors and record changers was given by 


E. Mortimer (Garrard Engineering Co.) in opening 
the discussion at the January meeting of the British 
Recording Association. 

Nowadays the governor-controlled motor has given 
place, except for special applications, to the constant 
speed induction motor, with a friction drive to the 
rim of the turntable. This lends itself to the design of 
simple change-speed mechanisms with interchange- 
able friction wheels for 78, 45 or 334 r.p.m. Although 
simple in principle, careful design and manufacture are 
necessary to ensure steady running in this type of 
mechanism. A heavy turntable is ruled out in the 
interest of the life of the friction surfaces, and the 
motor is run in the saturated condition with constant 
slip at 1,340 r.p.m. up to a torque of 25gm-cm. A 
shaded four-pole stator is used and laminations for 
both stator and rotor are cut simultaneously and kept 
together to allow for variations in the composition 
of the raw material. 

Turntable spindles are form-ground in one opera- 
tion on special machines to ensure concentricity of 
the different diameters and tapers. Rotor spindles 
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APPLICATION REPORTS 


and circuit data on 


RIMAR 


VALVES 


N order to meet the 
demands of engineers 
engaged in the electronic 
and allied industries for 
more complete information 
on Brimar Valves, a loose- 
leaf volume of Application 
Reports has been prepared. 
In addition to the usual 
technical information, these 
reports will contain 
measured performance data 
in typical circuits, together 
with comprehensive curves 
of the various valve para- 
meters so necessary for the convenience of the circuit designer. 
Current equipment Brimar Valves will be included in this service ; 
new types as they appear will be covered by data sheets whilst the 
application data is being prepared. 
The volume will also include circuit reports and other information which 
is issued from time to time by the Valve Applications Department. 
The complete service will be available on an annual subscription 
of 20 - (including the issue of binders). Additional copies of indi- 
vidual reports can be obtained at 2/6 or 5/- each, depending on the 
type. 
We anticipate a heavy demand for this service and, therefore, advise all 
who are interested to reserve their copy without delay. Send your enquiries to: 


Publicity Department, (Application Reports), 


Standard Telephones and Cables Limited 


Radio Receiver Valve Division, Footscray, Kent FOOtscray 3333 
oa 


and also a Ni VERSA L 
MICROPHONE... 


ata moderate price 


SINGLE STYLUS QUALITY 
WITH A 


DUAL STYLUS PICK-UP 


THE G.P. 
PICK-UP 


29 TURNOVER 
CARTRIDGE 

Yes, it is here. We have produced, in the 
G.P. 29, a dual stylus turnover cartridge 
which really does give smooth response on 
both standard and long playing records with 
the normal run of domestic gramophone and 
radio-gramophones. Only in exceptional 
cases is input correction required. Output is 
around 0.7 V. at 1,000 c.p.s. from Standard 
and about half that from L.P. records. 
Ihe response characteristics of the two 
sides of the dual cartridge unit are tailored 
to give fine quality performance in both 
cases, and the result is not only well bal- 
anced reproduction, but little or no needle 
scratch Available to manufacturers only 
SEE 


THEM AT THE 


R.E.C.M.F, 


THE MIC 30 “HAND-STAND” 
MICROPHONE 


This new Acos Model is designed to please 
most of the people allthe time. It is a good 
quality hand microphone which will stand 
up or hang up when you want it to. The 
legs which convert it into a desk model are 
spring-loaded and fold unobtrusively into 
the attractive moulded microphone body 
when not in use. Frequency response is 
substantially flat from 50 to 5,000 c.p.s., 
and an On-Off switch with provision to 
close an extra circuit is incorporated. The 
price is moderate at £4 4 0 (retail). 


. _ 7h - 
EXHIBITION ON STAND 25 
Remember that Acos c« 

arge mumber 
that your 
corporates an Acos pick-up 
ze of Acos products, being shown 


mponents are used in 
by leading manufacturers (make 
new gramophone equipment 
The complete 
at the 


rang or 
Exhibition, includes various types of Crystal 


always well ahead 
; ee 


COSMOCORD LIMITED - ENFIELD - 


mn and Magnetic Pick-ups, Microphones, Hearing 
- Aid Components (as used in the Medresco as 
e well as many famous proprietary makes of 
hearing aids), Laboratory Instruments and fine 
COMponents In Plastic 
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Physiological Feedbacks 


A Radio Man’s Introduction to Cybernetics 


By T. 


HE animal brain and nervous system would 
never be able to control the body as precisely 
as they do if they simply relied on sending 

blind” instructions to the muscles. What actually 
happens can be seen from Fig. 1. The brain knows 
what it wants done (desired result) and begins to send 
the appropriate control signals. While the muscles 
are performing, their progress is continually being 
reported back to the brain (muscle feedbacks) and 
compared with the desired result; then, according to 
the amount of discrepancy, the brain operates them 
so that the actual result approaches the desired result 
until finally the discrepancy is reduced to zero. In 
picking up a pencil, for example, the muscular action 
of the arm and fingers is regulated by a continual 
feedback of information on the amount by which the 
pencil is “not yet picked up,” so to speak. 

All this may look very complicated, but those who 
read the article on servo-mechanisms in the January 
issue will realize that it 1s, in fact, nothing more than 


VISUAL FEEDBACKS 
DESIRED 
RESULT 


a ->- — 
CONTROL J actuat ! 


SIGNALS + RESULT ; 
| 


MUSCLE FEEDBACKS 


Fig. |. Simplified block schematic show- 
ing how negative feedbacks in the nervous 
system ore orranged for giving a self- 
stabilizing contro! action. 


Right: Behaviour of interacting feed- 
backs in the brain is simulated by this 
machine—the ‘ homeostat ''—designed 
by W. R. Ashby. On top of the units 
ore swinging magnets whose movements 
affect each other and produce complex 
patterns of behaviour. Each magnet is 
swung by magnetic fields from four 
coils energized by the outputs of the 
four units the movements are con- 
verted into corresponding electrical 
variations by a liquid potentiometer and 
these are amplified to drive the coils 
Stability is attained when all four mag- 
nets are central. The machine adapts 
tself to any “ environment’ (i.e. arbi- 
trary hand settings) by automotically 
altering its own wiring until it finds an 
arrangement of feedbacks that produces 
this stable condition. 
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E. 


IVALL 


a description of servo operation. Others, seeing Fig. 
1, will probably infer negative feedback, which, of 
course (as Mr. Taylor pointed out), is virtually the 
same thing. All the mechanisms of the animal body 
are controlled on this principal and the negative 
feedback loops are provided by the circuitry of the 
nervous system. The natural function of these “ servo 
systems ” to give stable operation and make 
the body adaptable to changes in the outside 
world—just as negative feedback stabilizes an ampli- 
fier against “environmental” changes in load, supply 
voltage, and so on. Without them we should not 
last for very long. The feedbacks which control the 
muscles of the limbs are necessary for mechanical 
stability in getting about the world, for avoiding 
danger and so on, but there are also comparatively 
slow-acting ones which do things like maintaining the 
body temperature against cold and adjusting the 
aperture of the eye pupils according to light intensity. 
On some we exercise voluntary control (picking up 
the pencil for example), while others are purely auto- 
matic and we are not conscious of them till they go 
wrong. A good many of the feedback loops are con- 
tained entirely within the body, but some are com- 
pleted through the outside world vta the sense organs; 
for example, when the eyes are brought into play to 
feed back “ error-information ” on what the hands are 
doing (the visual feedback loop in Fig. 1). Animals 
with these obviously have a great advantage over 
others. There are also loops which regulate the 
processes of the brain itself, feeding back from each 
stage to the previous one. 

Sir Charles Sherrington began to make a really 
systematic study of physiological feedbacks as long 
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ulses are regencr- 


complex 
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ystem, but there is one system 

particularly significant 

il computor. Why? Because 

with inputs from other Imm 1 iggests a parallel between the com- 
have a bulb diameter of ab 
ind a fibre 0.000! in thick ar 

symbo/ used by yhysiolog 


*y have only two electrical 

, on and off, and consequently 
scale of two (binary code) instead 
decimal scale, this is an advan- 
ire no doubtful intermediate states 
[hese relays are arranged as a 

* which determine the path through 

t digit pulses from a central generator 
ikes a logical decision consisting of a 
between two alternatives: it either says 
ws a pulse through, or “no” and stops 


i certain similarity between the 
n of these relays and the action of the 
h also has only two states—pulse and 
over, some of the computor “ gates” 
Fig. 4 for example), and only 
riggered by a certain pattern of impulses 
again the same kind of behaviour 

cell. Although the nerve cell is trig- 
ime-sequential pattern, as distinct from 
us pattern in Fig. 4, the logical opera- 
ame Note that the respective graphi- 
‘igs. 2 and 4) are similar, too.) It is pos- 
to analyse a network of nerve cells by 
just as straightforwardly as a computor 

is it can be shown by physical examina- 
network of cells in the brain has the right 
for doing logical operations—and, of 
know for a fact that the brain can think 
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Storage and Timing 


re two other rather interesting points of 

in this brain-computor analogy. The 

memory, or storage of information. One 

toring digit pulses in the computor is to 

irculating in an ultrasonic delay line, re- 

them every time round to preserve their 

ind shape—just as a juggler “ stores ” more 

he can actually hold by keeping them cir- 

the air. The fact that storage can be 

way by an electronic device has 

ophysiologists to think in similar terms 

ind they are now almost certain that 

memory system consists of long and tor- 

us loops of nerve cells in which the brain signals 

kept circulating by regenerative action. Memories 
1 be eradicated simply by cutting the loops. 

[he other point of resemblance is the “clock,” or 

tem for providing a time scale. In the computor 

ually a crystal-controlled oscillator, to which 
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Fig incidence gating circuit that will only give 
out a negative impulses are applied simul- 
taneously to three inputs. (b) Symbol for (a) used in 


lovice t grams of digital computors. 
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so that they have a time-position corresponding to a 
space-position on paper. Drawing an analogy from 
this, neurophysiologists have suggested that in the 
brain a similar function is performed by the 10-c/s 
electrical waveform known to electro-encephalo- 
graphers as the alpha rhythm.* It is probably respon 
sible for our sense of time and its regularity may have 
something to do with our ability to associate things 
into patterns and, indeed, our ability to reason. At 
any rate, the notion that the alpha rhythm is a uming 
oscillator, to which all the control signals of the body 
ire locked, has been largely corroborated by experi- 
ment. A person is asked to press a bell-push hap- 
hazardly, whenever and as often as he likes, and the 
impulses obtained from it are disp!ived against his 
alpha rhythm, which is being reccrued at the same 
time Despite the random nature of the impulses, 
they show that the instants he presses the bell-push 
ill bear the same fixed phase relationship to the alpha 
rhythm 

It seem 
brain also 


likely that this timing waveform in the 
‘erves as a kind of scanning mechanism 
In television, scanning is used to convert a spatial 
electrical pattern, which would require an impossibly 
wide bandwidth to transmit all at once, into time- 
sequential signals that can be handled by a channel 
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Feedback Faults 


Animal mechar ns and servo systems often ex 
hibit the same kind of behaviour when they go wrong 
Certain nervous diseases produce tremors of the limbs, 
for ire remarkably like the oscilla 
wy effect OV is “hunting” in servo 
there is no real evidence to 
th kind of fault is respons 
ible Zain, th of neurotic or epileptic 
people feedback loops’ which 
should feedback but have changed 
round iback hey are unstable in 
the nplifier with spurious positive 
feedback loop: and with an epileptic it 
only re triggering impulse to set the 
brain into a violent “ motor-boating ” 
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large-scale trends in society, are particularly interested 
in the notions feedback, and, like the biolo- 
are turning to communications engineering for 
help in wg their problems. Economists, in par- 
ticular, think that cybernetics will make the study of 
recurring and slumps into a really exact 
science. The present inflationary trend, for example, 
with wages and prices driving each other up, might 
be examined as a feedback which should be negative 
giving stabili has positive and produced 
regenerative 

All thi 
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Moreover, it is from the practical 
radio, television and electronics that 
ly fruitful analogies are being drawn 
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Educational Filmstrip 


- HE Story of Television” is the title of a new film- 
strip recently produced by Mullard in conjunction 

the National Committee for Visual Aids in Educa- 
Designed for students in the 11-16 age group, it 
traces the h ind development of television from the 
attempts to transmit pictures by wire to the latest 
developments utilized by the B.B.C. Television Service, 
ind explains in simple terms how a programme is pro- 
duced, transmitted and reproduced. The actual process 
of radio transmission between the studio and the receiv 
ng apparatus is not described at length as this is already 
covered in a companion filmstrip “The Story of Radio.” 
The filmstrip has 34 frames in black and white and 
costs 10s. It is available, with lecture notes, from the 
distributors, Unicorn Head Visual Aids, Ltd., at Broad 
Chambers, 40, Broadway, Westminster, S.W.1 
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The B.B.C. Type 


“B” Disc Recording Feedback 
Cutterhead.— Technical 


and service data on this com 
ponent ptuons of associated amplifiers including 
circuit diagram and transformer winding details. Useful 
formula for disc recording. Pp.29+V; Figs. 16. Gram 

an Reproducers, Ltd., Hanworth Trading Estate, Felt- 
vam, Middlesex. Price 5s or $1.00 including postage 
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P.M. IN GERMANY 


V.H.F. Broadcasting Network 


HILE the medium-wave broadcasting situa- 
W uon in this country is far from satisfactory, 
that obtaining in Germany is far worse. 
Under the Lucerne Plan (1934) the area now known 
as Western Germany had available five good channels, 
four fairly good and one bad, whereas, under the 
present Copenhagen Plan, it was allocated oniy three 
mediocre channels and four bad ones. It has, there- 
fore, been decided by the broadcasting authorities in 
each of the Zones in Western Germany to introduce 
v.h.f. networks to supplement the existing stauions. 
In view of the discussions which will take place 
preparatory to the granting of the new Charter to the 
B.B.C.—in which the question of the introduction of 
a v.h.f. service is bound to loom large—some of the 
factors which have influenced the introduction of 
frequency-modulated v.h.f. in Western Germany are 
summarized in this article 
Dr. Werner Nestel, Technical Director of Nord- 
westdeutscher Rundfunk (N.W.D.R.), has contributed 
an informative article on the subject in the Bulletin 
of the European Broadcasting Union. He states that 
N.W.D.R., which serves the British Zone, has at its 
disposal only one mediocre m.w. channel and two bad 
channels. It is impossible even with the most careful 
use of these to cover even reasonably well the area 
which extends from the Danish frontier to Bonn in 
the south and Berlin the east. In fact, Dr. Nestel 
States the situation is so bad that the minimum field 
strength for an effective service can no longer be re- 
garded as 2mV/m but 4mV/m and, in the case of 


jardized 10-kW frequency-modulated v.h.f. transmitter used by N.W.D.R 
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Recommended Receivers 


the international common frequencies, some five times 
greater. 

Before choosing an alternative system, preliminary 
tests were made with the following: - 

a) R.F. distribution over telephone circuits; 

b) R.F. distribuuon over electricity mains; 

(c) a combination of methods (a) and (b); 

d) low-power shared-wavelength broadcasting (a 
very large number of very low-power trans- 
mutters on each frequency); 

(e) short-wave broadcasting; 

f) amplitude-modulated v.h.f.; 

(g) frequency-modulated v.h-f.; 

The Technical Director of N.W.D.R. states that the 
preliminary tests established without doubt the far- 
reaching superiority of frequency-modulated v.hf. 
The decision was therefore taken to build up as 
quickly as possible a network of v.h.f. transmitters 
with the object of giving complete coverage of the 
area served 

The fact that v.h-f. can result in improved quality 
of reception was not a deciding factor; the main 
reasons were: it permits the coverage of areas which 
cannot be served on medium waves and provides a 
service which can be complementary to the single 
programme necessitated by the synchronization of 
m.w. transmitters 

Amplitude modulation was given very serious con- 
sideration, but the decision in favour of f.m. is stated 
to have been based on the following reasons :— 

1. Simple f.m. receivers are no more expensive 
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The fourth unit from the left is the output stage. 
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fewer channels. On the question of channel 
Dr. Nestel points out that the receiver 
y, which cannot be improved very much, and 
selectivity, which is not very great in the cheap 
I is well as the bandwidth essential! for f.m., 
prescribe a minimum separation between channels of 
0.4Mc/s. The channel separation of only 0.2 Mc/s 
customary in America would have led to more expen- 
sive receivers, and was not chosen for that reason 
However, a separation of 0.4 Mc/s does not preclude 
the adoption of the American figure at a later date, 
when more selective receivers may be available. Only 
31 channels are therefore available in the chosen band, 
necessitating a very careful allocation of frequencies 
for good coverage over a large area while allowing for 
nt complete coverage with a second, and per- 
even a third, programme. Dr. Nestel contends 
he number of channels available, if carefully ex- 
ploited, is quite adequate to solve any broadcasting 
coverage problems that could possibly arise in Europe 
Careful consideration was also given to the question 
of possible interference from powerful transmitters in 
neighbouring countries. 
Horizontal polarization has been chosen mainly 
because it provides better propagation in built-up 
and is less susceptible to motor-ignition 


mtrerterer 
Interierence 


eceivers, 


that 


areas 


Standardized Transmitters 


Ihe disposition of the transmitters in the area 
served by N.W.D.R. is shown in Fig, 1. It is antici- 
pated that the entire network of twenty-five stations 
will be operating by the middle of this year. On this 
sketch map is shown the measured or estimated field- 
strength contours in three reception zones :— A, more 


than 50mV/m (permitting the use of cheap receivers 
with indoor aerials); B, 5-50 mV/m; and C, 1-5 mV/m 
necessitating the use of both a good receiver and good 
aerial. On the question of aerials, it is interesting to 


note (Fig how the field-strength varies with the 
position of the dipole in different parts of a building; 
incidentally, the N.W.D.R. recommends the use of a 
folded dipole fixed to the window-sill. 

So far as transmitters are concerned, it has been 
found, contrary to previously held views, that it is 
possible to obtain an output efficiency of well over 
50 per cent. By taking into account the additional 
to the aerial circuit from the penulumate 
stage by the earthed-grid amplifier, an apparent 
‘ficiency of 65 per cent may be attained, which is 
ible with the efficiency of transmitters in other 
frequency bands. Modern 10-kw v.h.f. transmitters 
require for the entire tansmitter a power intake of 
only 22.5kW. For the first transmitters, the American 
example was followed and stage outputs of 0.25, 1, 3 
and 10kW were chosen. It was, however, soon found 
that this was unnecessary, and more recent transmitters 
have a smaller number of stages, the requisite higher 
power amplification for each stage being achieved 
without difficulty. 

N.W.D.R. has standardized 10-kW transmitters for 
the network, which, with an aerial gain of 8, gives an 
effective radiated power of more than 5O0kW. This 
gives a field strength of 1mV/m (according to the 
international definition, at 10m above the ground) at 
a range which, for reasons of wave propagation, may 
still be regarded as within the fading-free service area 
Such field-strengths are regarded as adequate for the 
use of cheap aerials and cheap receivers. A further 
increase of the transmitter output and the field- 
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strength at the receiver would have led to difficulties 
in the allocation of channels on account of the extra 
range which must be expected as a_ result of 
tropospheric propagation. 

The high-efficiency 10-kW transmitters incorporat- 
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at DIRECTION OF SIGNAL 
Fig. 2. Representative relative signal-strengths measured 
in different ports of a building. The figures in parentheses 
give the signal strength as a percentage of that in the roof. 


Coupling device for feeding 10 kW at v,4.f. to an aer.al atop 
a mast radiating medium waves at [00 kW 
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stages which were developed as a result of 
become so straightforward 
consist of so few parts (no coils, no 
quite simple cylindrical circuits not 
hable to failure) that they are now very much cheaper 
than the equivalent a.m. transmitters for other bands 
It is noteworthy that the v.h-f. aerials have in some 
instances been erected at the top of existing medium- 
wave mast radiators. The coupling device for feeding 
1OkW at v.hf. to an aerial on a 100-kW m.w. mast 
radiator is illustrated 
Dr. Nestel points out that the real key to the success 
of a vhf. broadcasting system is the provision of 
receivers. The German radio industry 
introduction of v.h.f. broad- 
because of the supposed high cost of pro- 
adaptors and complete receivers. It was, 
shown that the provision of limiters and 
discruminators, which permit of reception with an 
input of only a few microvolts but necessitate a con- 
iderable outlay in valves and components, although 
orthodox, were generally unnecessary with the signal 
provided by N.W.D.R. This deviation from what has 
become general practice in America made available 
imple receiving circuits which, it is stated, 
do not require one single component more than a.m 
ircults 
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uper-regenerative circuit, and, 
Frequency-discrimination by means of a diode 
using the slope of the selectivity characteristic 
he cheapest receivers and adaptors use super- 
regeneration for which the Post Office and the broad- 
casting authoritie jointly have made = stringent 
requiring that the interference produced 
super-regenerator must not get into the 
icrial circuit. Adaptors, costing between DM 27 and 
IDM 50, which can be added to any existing receiver, 
employ a recently developed triode-pentode. The 
pentode has an untuned grid circuit and merely serves 
separator between the aerial and the actual 
receiving valve. It thus suppresses radiation and 


regulations 
in the 


is a 


ensures that the main tuning circuit is unaffected by 
the aerial circuit. The actual receiving circuit, then, 
consists of an ordinary triode acting as a super- 
regenerator [he production of the quenching 
frequency is completely controlled, even during 
fluctuations in the mains voltage. Following the 
super-regenerative stage is an  audio-frequency 
filter-equalizer, consisting of a capacitor and resistor. 
[he output of this one-valve circuit is adequate for 
direct coupling to the audio-frequency stage of an 
existing receiver. The sensitivity of such simple 
circuits is about 0.1 mV 

The use of the second type of circuit recommended 
diode discrimination using the slope of the selectivity 
characteristic) permits the production cf a four-valve 
superhet receiver providing for f.m. reception, as well 
as the usual three a.m. wave-ranges. It employs an if. 
of 10.7 Mc/s in addition to the normal 468kc/s (see 
Fig. 3). Some 80 per cent of the receivers now pro- 
duced by the German radio industry cover the v.hf. 
band. The difference in cost between a three-band 
superhet and one also covering the v.h.f. band is about 
DM 10. According to the latest available figures, the 
number of v.h.f. sets in use exceeds two million. 

It must not be thoughi from the foregoing that only 
cheap receivers are being produced. Higher-priced 
receivers, incorporating all the refinements considered 
necessary to do ful! justice to f m., are also being made 

In order to do full justice to the improved quality 
provided by v.h.f. broadcasting the German broad- 
casting authorities have extended the response of their 
studio equipment from the existing 10kc/s to 15kc/s, 
this extension covering all stages of the installation 

In the opinion of the author, the only solution of 
the wavelength problem in Europe lies in the adoption 
in all countries of v.h.f. broadcasting for all require- 
ments beyond a single programme. This will, of 
course, mean an improved service on long and medium 
waves, as the majority of the m.w. channels could then 
be used exclusively and the separation extended from 
the present 9kc/s to, say, 10kc/s. 
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cal superheterodyne receiver providing v.h.f./f.m. reception in addition to covering the normal 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


** Standardizing Television I.F.” 


WE have noted with considerable interest the editorial 
on this subject in your February issue, and feel that, 
on behalf of the television receiver manufacturers, we 
should comment, if only to let your readers know what 
the industry has been doing 

It :s no secret that in 1949 a special Committee of this 
Association investigated the technical aspect of this par 
ucular subject of television i.fs, and that from this investi- 
gation emanated the theoretical case for the use of the 
34-38-Mc/s band. Equally, there is nothing secret in 
the knowledge that at that time only one of the intended 
transmitting stations of the British five-channel system 
vaS im Operation, so that actual experience of operating 
onditions in such a system was largely conjectural 

There has been, since, a transformation in both trans- 
mission and reception; three stations are operating, 2 
fourth 1s due to be opened in less than a month; and the 
five-channel receiver has come to be typical of current 
design for the normal domestic television receiver. This 
has meant that industry has been able to gain considerable 
practical experience which was not available to it in 1949 
Broadly, the position today is that there are two schools- 
those of the “low” if. and those of the “high” i.f., and 
t is at this point that B.R.E.M.A. has deemed it opportune 
to resuscitate its special Committee and to set it the task 
of making a practical re-examination of the advantages and 
disadvantages of intermediate frequencies which can be 
employed. This practical re-examination must obviously 
take into consideration not only technical aspects (of 
which statistics form as important and accepted part as 
any) but also those economic factors without which any 
technical solution would be reduced to one of academic 
value only 

It may thus be adjudged that a quick decision is not 
likely to be as readily available as your article suggests; 
there is, moreover, a danger that a quick decision which 
neglects the allocation of a correctly proportioned weight- 
ing to all relevant factors may aggravate rather than ease 
the situation. The story of the development of sound 
broadcast and television systems throughout the world 
contains an adequate quota of the wrong decisions at the 
wrong time, pointers which should be accepted as of funda- 
mental significance in attempting to solve this problem 
of television receiver intermediate frequencies with the 
sweet reasonableness and rationality which we, as you, are 
confident will be applied 

S. E. ALLCHURCH, Secretary, 
British Radio Equipment Manufacturers’ Association 


* Hot Stylus Technique” 


JOUR report (February issue) on M. C. Philip’s short 
address at the B.S.R.A. meeting on 21st December 

of considerable interest as it directs attention to a disc 
recording topic that has received scant attention in the 
British technical papers 

The method appears to be due to Columbia Records 
Inc., of New York, in whose laboratories development 
work was undertaken early in 1948 by William S. Bachman 
and his colleagues and described in the issue of Audio 
Engineering for June, 1950 

Equipment for commercial use of the technique has 
been available in the U.S.A. from such well-known com- 
panies as Fairchild and Presto for years, but it is grati- 
fying to be able to mention that significant research in 
the method has been done in this country by Arnold 
Sugden, of A. R. Sugden and Co. (Engineers), Ltd., York 
shire. Suitable attachments for hot stvlus recording have 
been incorporated in Mr. Sugden’s microgroove apparatus 
for some time 

I am not sure that your note makes it clear that many 
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GROOVE DIAMETER (in) 


experimenters (including myself) prefer to wind the coil 
directly on the sapphire up near the junction of the jewel 
and the dural shank proper for maximum heat trans 
ference. Currents of the order of 0.4-0.5A may be 
employed and the stylus temperature does not seem to 
be critical for good iesults. Some workers claim a reduc- 
tion in surface noise of as much as 20db and the accom- 
panying curves show relative frequency-response losses of 
normal and hot stylus recordings at various groove 
diameters (78 r.p.m. and standard piich 
Torquay, Devon DONALD W. ALDOUS 


** Television Ghosts ~ 


HAVE read with great interest the article by J. A 

Hutton in your March issue and would like to men 
tion that an im 
proved performance 
can be obtained from 
the double H_ if 
folded dipole cle 
ments are used. In 
addition, by a careful 
choice of broadside 
and reflector spac 
ings it is possible 
to arrange the array 
feed impedance to 
match into a stan 
dard 75-ohm feeder 
cable 

The closer broad 
side spacing of 0.4 
in the aerial shown 
in the accompany 
ing photo results in 
a lower forward gain, 
although the front 
back, front/side 
ratios remain sub 
stantially the same 

Commercial 
double H acrials 
are manufactured 
by Wolsey Tek 
vision, Ltd. (Model B/ AH) and Aerialite, Ltd. (Model 69 

Edison Swan Electric Company, K. W. KING 

London, W.C.2 


HAVE read J]. A. Hutton’s very interesting article (your 

March issue) and, as a result of independent imvesti 
gations carried out by my company, would like to confirm 
his findings, and to emphasize some important conclusions 
that, I think, may be drawn from them 

It is obvious that an anti-ghosting aerial (in the present 
state of the art) cannot be sold “over the counter.” The 
article thus serves a useful additional purpose as a warn 
ing against extravagant ciaims for a “ general purpose” 
anti-ghosting aerial, unless a new and proven technique 
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gay m shocked at 
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calling was awful 
mber 9, when ther 
n the North Sea 
pent most of their tume trying to en 
ff their efforts were ignored Two 
1 warnings, were told “report for 
ere thre 
out any nationality worse than 
mentioned, for candidly there 
P . to be hoped that some drastic 
comp ' will taken when the “reports” go in—they 
recent 2nd P ere deserve \ ise Wm. A. RICHARDSON 
ind found nothin 
Morton's patent 


* Trustworthy Valves ~ 


ma if t i a 1 1 
a \ HEN a valve no longer expendable accessory 
npany under this patent but a ymponent no n ‘e failure than 

: bu omponer at ilure than 
M. G. SCROGGII i - 


fr components, and wire ito position like any other 


ments; then t vestige of excuse for 
vould disa ‘ ROBERT C. BELL 
w ; 
iggested 
isting. It seen 
blic would benefit 
were followed b : 
tation proper! \s ne ! fortunate persons unable to receive an 
dinam emi + nterferen r Home Service programme, may I 
CLARKI plead for some action by the B.B.( [he “ relay ” stations 
t is, an *Isewhere, are no solution, except 
within two miles’ range of the stations 


Broadcasting Coverage 


r th npression that a re-allocation of fre 
hin the United Kingdom was being considered 
hat if the Brookman’s Park and Start Point 
ge frequencies a marked improvement 
At the moment the West of England Home 
heavily to be of any pro 
" ind nothing can remove the 
c/s wh - n the ne Service transmission 
Meanwhil hop 1¢ Postmaster-General has not for 
rotten that we still await h ision on a.m./f.m., and ask 
that in the near futur e Wrotham transmitters be 
perated for the benefit of the general public 
Sedlescombs - P. A. COOMBES 
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WIRELESS WORLD 


THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


R.E.C.M.F. Exhibition 
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In the early part of the year two 


busy 


people found time to write 
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and 
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Mr. Wm. Johnson Inr., 
dealer in Lerwick, Shetlar 
to tell us that his “ Multiro« 
stood up to the recent 
recorded at 106 m.p.h Hi ‘ 
stands very high on a flat root 
pointing out to sea 
direction 


Bell Interference on Buses. 
This fact is 
ways. For example, the bell cir 
on the buses m Edinburgh 
giving trouble. Edinburgh i 
twenty-odd miles from the trans 
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Spring Cleaning ? 
No aerial last for ever All 
ils will last longer if maintained 
larly ; a good time to do this 1s 
the house is being painted 
ladde about, 
amine the aerial. 


it painted ! 


will 


TS are 


Yes—and 
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witr troni research and 
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ctitie 
for A.F. Second detectors. 
A.G.C. rectifiers. Muting circuits. 


Contrast expansion and compression. 
Level indicators. 
Modulation depth indicators. 
Ringbridge modulators. Limiters. 
Automatic frequency control. 
Non-linear resistances. 


Designed for input levels in excess of 0.5 Volts at fre- 
quencies below about 5 Mc/s., the SenTerCel TypeM-1 single ele- 
ment selenium rectifier measures only ¢ in. in thickness and 9/32 in. 
in dia., and weighs only 0.015 oz. Efficient and inexpensive, the 
M.-1 is the smallest rectifier so far produced ; and, because in 
most cases it will replace a thermionic rectifier, the cost 
and complication of a valve base and associated wiring is 
also saved, and a source of heat removed. 


AVERAGE CHARACTERISTICS 

Self Capacity 20 pf 
Forward resistance at 5 V.0.C. 12 ki. 
Rev. resistance at 5 V.0.C. 20 mM) 
Max. peak inverse Voltage av 
Min A.C. input os¥ 
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WORLD OF WIRELESS 


This Year's Exhibitions * Experimental 


International Standards *¢ 


Shows 


“THE date of the nineteenth 
National Radio Exhibition has 
been announced by the R.I. Council 
August 26th to September 6th at 
Earls Court Details are not yet 
available, but it is planned to 
organize it on similar lines to last 
year’s show 

On April 7th the components show, 
organized by the Radio & Electronic 
Component Manufacturers’ Federa- 
tion, opens at Grosvenor House, Park 
Lane, London, W.1. The exhibition, 
to which admission is restricted to 
those who have a professional, in- 
dustrial or trade interest in com- 

ill be open from 11 to 6 

10 to 6 on the 8th and 

10 to 5 on the 9th. Tickets are ob- 

tainable from the R.E.C.M.F., 22, 
Surrey Street, London, W.C.2. 

A list of the fifty or so exhibitors 
at the Northern Radio Show, which 
opens at the City Hall, Manchester, 
at noon on April 23rd, is given else- 
where in this issue. The normal 
hours of the show, which closes on 
May 3rd, will be 11-10. 

As was the case last year, the 
Physical Society’s exhibition of scien- 


tific instruments and i— will 


overlap the R.E.C.M. Show; it 
will be held from April 3rd to 8th 
at the Imperial College of Science 
and the Huxley Building, South 
Kensington Tickets, valid for 
specified days, are obtainable from 
the Society, 1, Lowther Gardens, 
Prince Consort Road, London, 
S.W.7. The exhibition opens daily 
at 10 a.m., but on the first day admis- 
sion will be limited to members and 
the Press until 6. It closes at 9 on 
the 3rd, 4th and 7th and at 5 on the 
Sth and 8th 


Vew Television Stations 


As n the case of the Scottish 
4.4 station which opened on March 
14th, the Welsh transmitter at Wen- 
voe (Cardiff) will initially operate on 
low power The Asst. P.M.G 
stated that it was hoped to open the 
—using the standby vision 
and sound (2-kW) trans- 
mitters—in August. He said that it 
was too early to announce when the 
high-power transmitter would be 
completed. The station will operate 
in channel five (63.25 Mc/s sound, 
66.75 Mc/s vision 
The 50-kW E.M.I. main trans- 
mitters for both the Kirk o’ Shotts 
ind Wenvoe stations employ low- 
level modulation The main advan- 
tages of this principle are that it re- 
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Marconi 


duces the number of stages and the 
size of the tramsmitter, yet giving a 
substantial increase in its overall 
efficiency. The 12-kW sound trans- 
mitters for these stations are pro- 
vided by Standard Telephones & 
Cables The Wenvoe transmitter 
will be linked with the London 
studios by cable 


International Television 


“THE recent decision of the Belgian 

Government to adopt two stan- 
dards’ of television, 819-lines 
(French) and 625 (Flemish), to facili- 
tate the exchange of programmes 
with neighbouring countries, empha- 
sizes the need — if it required 
emphasizing—for the adoption of an 
international standard. 

Whilst it seems almost impossible 
to reach agreement internationally on 
the number of lines to be used—the 
latest figure suggested is 729!— it is 
noteworthy that the representatives 
at a recent meeting of the Inter- 
national Television Committee 
voiced their preference for stan- 
dardizing the bandwidth at 7 Mc/s 
The countries represented were Bel- 
gium, France, Germany, Italy, 
Netherlands, the U.K. and the Arab 
States. The U.K. representative on 
this committee, set up in 1947 to en- 
courage international collaboration 
in the field of television techniques, 
was Dr. R. C. G. Williams, chief 
engineer, Philips Electrical. 


Anglo-U.S. Scholarships 


\ JITH the object of contributing 

to industrial productivity in this 
country, 75 scholarships are to be 
awarded this year by the Ministry of 
Education for the study of production 
in the United States. 

Thirty-five of the awards will be 
tenable for one year (from Septem- 
ber) for the study of production tech- 
nology and will be open to students 
who hold good honours degrees in 
either pure science or technology 
Applicants must have had at least 
two years’ industrial experience and 
be at present working in industry 
or research associations or teaching 
Applications must be received by 
April 16th. The remaining forty 
awards, open to persons between the 
ages of 23 and 35, are for the study 
of management, for which the closing 
date is April 30th 

Return passages to the United 
States will be met from public funds 
Full details may be obtained from 
the Ministry of Education (FI 
Division 1), Curzon Street, London 


lelevision 


for Schools ¢ 


Memorial 


School Television 


~IX schools in North London have 
~/7 been chosen to participate in the 
experimental transmission of | tele- 
vision programmes for schools for 
four weeks beginning on May 5th 
The vision signal will be radiated by 
one of the O.B. transmitters set up at 
Alexandra Palace using a frequency 
between 180 and 200 Mc/s. It will 
be necessary, therefore, for schools to 
be equipped with frequency con- 
verters, which will be provided by the 
B.B.C., to enable standard receivers 
to be used. To avoid the possibility 
of interference from the London 
station, receivers will operate on the 
Kirk o° Shotts’ frequency (56.75 
Mc/s Sound will be conveyed to 
the schools by P.O. land line. 

The choice of schools has been 
governed largely by the radiation 
pattern of the O.B. aerial to be used 


Standard Frequencies 


“THE American National Bureau of 

Standards wishes to have reports 
from users of the standard frequency 
transmission services conducted by 
stations (WV (Washington) and 
WWVH (Hawaii). Users are asked 
to complete a questionnaire from 
which it is hoped to obtain informa- 
tion helpful in increasing the useful- 
ness of the service and to assist the 
C.C.LR. in the study of the possi 
bilities of providing a world-wide 
standard frequency and time signal 


: Smith-Rose, director of 

Radio Research Station, Ditton 
Park, Slough, Bucks, is collecting 
reports Originating in this country 
and copies of the questionnaire are 
obtainable from him. 


Television Convention 


‘SONTRARY to the usual practice 
of the I.E.E., attendance at the 
Convention on the British Contribu- 
tion to Television (April 28th-May 
3rd) is not confined to members of 
the Institution. The registration fee 
for the ten 2-hour technical sessions, 
which will cover the whole field of 
television “from studio to viewer” is 
30s. A number of visits of technical 
interest have been arranged. 


Radio Plaques 


AS was anticipated, the London 
£\ County Council has decided to 
waive its ruling not to erect a plaque 
until at least twenty years after the 
death of the celebrity they wish to 
honour in the case of Marconi, as 
they did recently for Baird. Within 
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OBITUARY 


Lord Marley, who died on February 
29th at ti ig f ¢ nade wireless 
telegraphy hi speciality during his 
Nava areer udley Aman, who was 
reated ron in 1930, was at one 
time on th t f the late Admiral 
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Australian Amateur Activities. —Dur- 
ing the Jubilee Royal Adelaide Exhibi- 
non, being held from March to Ma 
the South Australian Division of the 
Wireless Institute of Australia 
maintain a transmitter on the 7 
14-Mc/s bands Special comm 
tive QSL cards are being 
acknowledge reports. 


V.H.F. for the “ Queens "?-—Anthon: 
Fell, M.P., chairman of Rees Ma 
announced recently that his compar 
the marine offshoot of Pye) had put 
a scheme to install a_ vhf 
telephone system for the use <« 
sengers on the Queen Mary an 
Elizabeth when the ships 
proaching Southampton Mr 
stated that, largely because the Pos 
Office had as vet done nothing about 
suitable v.h.f. shore stations, it was not 


possible for this offer to be taken up 


Electronics Summer School.—-A serix 
of lectures intended to show “ both the 
designer and the user of electronx 
equipment how far engineering prob 
lems are circumscribed by physica 
laws", has been arranged for the Sum 
mer School on Electronics organized by 
the Dept. of Electrical Engineering 
Birmingham University The tuitior 
fee for the course (July 14th—-19th 
which is intended for engineers and 
others of university degree or similar 
standing in electrical technology, is £2 


Television is among the fifteen speci- 
alist subjects covered by courses to be 
held in this country for overseas stu- 
dents under the auspices of the British 
Council The course, which will be 
run from September 21st to October 
4th, is designed for senior radio engin 
eers. Details are obtainable from the 
British Council’s offices in this country 
and overseas. 


E.M.I. Employees’ Successes. 
junior employees of E.M.I. Engi 
ing Development have achieved dis 
tinction in the Higher National 
Certificate examination in Electrica 
Engineering. The Page Prize, awarded 
by the LE.E. to the best candidate in 
the country who obtains distinction 

all the compulsory subjects of the fina 
year of the Higher National Certificat 
in Electrical Engineering, has been 
given to E. R. Robson, who is engaged 
on transformer design work D. H 
Pentelow, who is concerned with the 
design of test gear, has been awarded 
an Institution Prize by the 1.E.} 
outstanding merit in the H.N.¢ 

year. 


BUSINESS RADIO. 
Interior of one of the 
mobile stations used by 
Marconi'’s to carry out 
a survey for prospective 
users of v.h.f. business 
radio. The equipment 
shown in this *“ head- 
quarters station"’ in- 
cludes five- and ten- 
watt transmitter 
receivers on the bench 
and a rack-mounted 
fifty-watt transmitter 


British Marine Radar equipment is 
fitted in over 800 foreign ships in addi- 
nen to 1,400 or more Britush ships 
Some 200 of the latter are still using the 
ex-Naval Type 268 set 


ype 2 
B.S.R.A. has accepted the invitation 
¢ an “institution in union” 
Society of Arts which 
extend such invitations 
the primary object of 

i bodies is the promotion 
t manufactures or commerce.” 
The annual dinner, convention and ¢x- 
hibition of the Association will be held 
at the Waldorf Hotel, Aldwych, London, 
W.C.2 during the week-end May 


16th-18th 


h icarn 


{ arts 


Information Theory in the field of 
telecommunications is the subject of a 
ymposium which it is planned to hold 
at the Institution of Electrical Engineers 
in September Offers of papers from 
both this country and abroad will 
welcomed by Professor Willis Jackson, 
Electrical Engineering Dept., Imperial 
College, London, S.W from whom 
apies of the preliminary programme 
may be obtained 


Electronics in Atomic Research. 
Physicists and engineers who wish to 
obtain specialized knowledge of elec- 
tronic instruments used in nuclear 
physics, radiochemistry and work with 
radioisotopes, are being offered a weck's 
course at the Atomic Energy Research 
Establishment, Harwell (May 19th- 
3rd Applications for admission to 
he course, for which the fee is 12 gns 
plus 6gns for meals, accommodation and 
transport, should be made to the Elec- 
tronics Division, A.F.R.E., Harwell, 
Didcot, Berks 


Soviet Standard Sets.—-Al! broadcast 
receivers produced in the U.S.S.R. after 
January Ist will conform to the specifi 
cation of the State Standard Receiver 
$5 by the Council of Ministers of 

S.S.R It is learned from the 

the International Broadcast 

anization that there are four 

rories of receiver graded, so far as 
mains sets are concerned, according t& 
the maximum undistorted power output 


Radio Facilities.-A new edition of 
the Radio Facility Charts has been 
issued by the Ministry of Civil Aviation 
showing the full Airways System for the 
U.K. including the radio navigational 
aids. Each ot the eight sheets costs 3d 


Mechanical Handling. The third ex 
hibition an convenuon devoted to 
mechanical handling is to be held at 
Olympia from June 4th to 14th. Tickets 


for the exhibition are obtai 


the rganizers th As 
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are to fit three 
Lyle sugar shig 
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A. H. Hunt (Capacitors), 
reorganized their sales sects 
Clarke is now 
ment contract 
Benwell (hithert 
sentatives in the 
Industrial Divisi 
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Moor continues ; 
section dealir 


retail service 


Taylor Electrical Instruments 
nounce the reimtroductior of 

Model 130A ins 
has two ranges Ok 
max) and 2 


lator tester 
1.000M 
00)-100k SO0mV max 


Multicore. — Al! 
Multicore Solders, Ltd 
sent to the t 
Multicore 
Hemel Hempstead 
moor 1646 The 
House, Albemarle 

Tel Regent 1411 


for executive urpose 


rrespondence 


should 


Radio Heaters, Ltd., 
Berks, manufacturers of 


Kolster-Brandes hay 
tribution and = service 
McAlpine € lasgow, ( 
Central 1775 Alth 
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MEETINGS 


Institution of Electrical Engineers 
Radio Section Symposium of 


nm micro-wave ink at 
9th 
(lonvention 
bution to IT 
to May 4ird 
The above 
Savoy Plac 
Cambridge 
Astronomy ’ Machin, 
8.15 on April Ist at the Cz 
Laboratory, Cambridge 
Mersey North Wales Centre 
ld Broadcasting 
Distribution 


USSIOT n 
Superseded by 
opener, P 
3rd at the 
Colquitt Street, Li 
North Midland 
Coldfield levision 
Station” by P 
H. Page, M.Sc., 
1, Whitehall R 
North-Western Radio Gro H 
Gain D.C. Amplifi 
and D. E. Brown 1 Apr 
at the Engineers’ Albert S 
Manchester 
Scottsh Centr 
Sound Recor 
sional, Industrial, 
cations by G. I 
Eng.), at 7.0 on 
Pechnical College 
North-Ea Scotland Sub-Cent 
Faraday Lecture (see above) at 
April 24th at the Music Hall, Aberd 
South Midland Centre Discu 


he Position of the Cath 


Scientific 

yn, Ph.D 

April 22nd at th 
Glasgow 


Broadcasting 
Bevan, B.S { 
at 6.30 on April t 


Kand 


ur 


Oscillograph in Electrical Engineering ”; 
pener, W D.Sc., B.Eng., at 
6.30 on il 7th at the James Wart 
Memorial Institute, Birmingham 

South Radw Group 
Radar Sonde”™ by F. E. Jones, Ph.D., 
B.Sc., at 6.0 on April 28th at the James 
Watt Memorial Institute, Great Charles 
Street, Birmingham 

Southern Centre Faraday 
n “Sound Recording” 
Dutton, Ph.D., B.S 
April 7 


Wilson 


Lecture 


British Institution of Radio Engineers 
London Section Discussion on 
V.H.I and U.H.I} Broadcasting ”; 
pener, P. Adorian (president), on April 
ra 
Current Radio Interference Prob- 
. M. Lee, B.Sc., on April 
Both meetings will be held at 6.30 at 
I London School of Hygiene and 
Iropical Medicine, Keppel Street, 
Gower Street, London, W.C.1 
North Eastern Section 
Broadcasting the Case for Amplitude 
Modulation” by J. R. Brinkley at 6.0 on 
April 9th at Neville Hall, Westgate 
Street, Newcastle-upon-Tyne 
South Midland * Acoustics 
and the Radio Engineer” by E. G 
Richardson, B.A., Ph.D., D.Sc., at 7.15 
16th at the Winter Gardens, 
also at 7.15 on April 17th at 
Exhibition Galleries, Public Library, 
tugby 
North We “VHF 
Broadcasting he Case for Amplitude 
Modulation R. Brinkley at 7.15 
40th at Reynolds Hall, College 
y Manchester 


“V.ELF 


Section 


Section 


British Sound Recording Association 
London Discussion “ Fact 
Fancy; with particular reference 
present-day gramophone records” at 7.0 
18th at the Royal Society of 
London, W.C.2 
Inaugural meeting of 
er Centre at 6.0 on April 
Engineers’ Club, Albert 
Square, Manchester, 2 


Institution of Electronics 


North-Western 
Vacuum 


Branch.—Lecture on 
umps and Technique” by 
D. Latham, B.Sc. (W. Edwards & Co 
at 7.0 on April 18th at the College of 
Technology, Manchester 


Television Society 
London ‘A New Television Re- 
rding Camera” by W. D. Kemp, 
B.B.« at 6.45 on April 2nd at 
House, Wardour Street, London, 
Joint meeting with the British 
Kinematograph Society.) 


Radar Association 

“Projection Television Receivers for 
sft « 3ft Screen” by V. Valchera (Val- 
radio) at 8.0 on April Ist at the Bed- 
ford Corner Hotel, Tottenham Court 
Road, London, W.¢ 


Society of Relay Engineers 

* Cable for Television Relay 
Systems y H. J. Dixon and J. D. S 
Hinchcliffe (B. I. Callender’s) at 2.30 
n April 29th at 21, Bloomsbury Street, 
London, W l 


Institute of Practical Radio Engineers 
Thames Branch.——Discussion 
service at 8.0 on April Ist 

ut the Hotel, Kingston 

Market Kingston-on-Thames, 

Surrey 


Valley 
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FOUR-WAY 
ELECTRONIC MIXER 


This unit has 4 built-in, balanced and screened 
microphone transformers, normally of 15-30 
ohms impedance. It has 5 valves and selenium 
rectifier supplied by its own built-in screened 
power pack: consumption, 20 watts. 

Suitable for recording and dubbing or large 
P.A. installations since it will drive up to six 
of our 50 watt amplifiers, whose base dimensions 
it matches. The standard model has an output 
impedance of 20,000 ohms or less, and any 
impedance can be supplied to order. 


Manufactured by: 
VORTEXION LIMITED 


257-263. THE BROADWAY. WIMBLEDON 
LONDON. S W.19 


Telephones : LiBerty 2814 & 6242-3 Telegrams ; ** Vortexion, Wimble, London."’ 
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narrow mouth than when it is wide 7 


She } oh ew | 
Ve mA of 
Radio 


XQUISI n al crentilicail 
gned and constructed by the ‘Sculpture 
laminated process, blending rich 


pearan with maximum acoustic 


rulplured Sound 


\ 


SALI LTD ST. LEONARD’S ROAD, WINDSOR, BERKS. 


Pre-Heaviside Propagation 


Theories " 


bk. W. MARCHANT, b-se., 


F.C.G.1,, Heoa.M. LEE. 


Early Attempts to Explain Long-Distance Transmission 


HEN Marconi made his classic uansatlantic 
experiment in December 1901 and received 
on a kite aerial in Newfoundland the “ S’s” 
sent out by the 12-kW transmitter at Poldhu in Corn- 
wall, a good many scientific people were very scepti- 
cal about the signals having actually come through 
They knew that there was a mountain of water 
160 miles high between the transmitter and the 
receiver and could not believe that, since wireless 
waves travel in straight lines like light, they could 
have climbed over the top of this mountain. 

At that time I had the good fortune to see a good 
deal of Lord Kelvin, and even he was among the 
sceptics. Marconi was regarded with considerable 
suspicion by many professional physicists, because he 
tried experiments which seemed bound to fail. To- 
day everyone agrees that it was his persistence in the 
face of much criticism that led to the rapid develop- 
ment of wireless. He was convinced that it would be 
possible to send signals by wireless al! over the world, 
though he did not know how it would be done. He 
did not bother about theory but made his transatlantic 
tests to show that he was right. 

As soon as long-distance wireless had been demon- 
strated, scientists began to work out theories to 
explain it. The strength of signal that was to be ex- 
pected if diffraction was responsible was worked out 
very completely by Professor Watson, a pure mathema- 
tician at Birmingham University. He showed that this 
could not be the explanation, as the signals were many 
times as strong as they were calculated to be on this 
theory 

It had been found in the South African war that 
wireless was very lhmited in its range over the dry 
and arid soil of many parts of South Africa. The 
ignals received from a transmitter in South Africa 
were much weaker thar. those received at the same 
distance from the same transmitter in England, and 
very much weaker than those received over the same 
distance over sea. The use of aerials that were not 
conspicious, but arranged in troughs cut in the 
ground, had been studied intensively in Germany just 
before the outbreak of the 1914-18 war, and Sommer- 
feld had worked out a theory of transmission by earth 
currents, but this also had been shown to provide a 
very inadequate explanation of the effects observed 

In a paper to the Royal Society W. Eccles had calcu- 
lated the effect of ionization on the velocity of trans- 
mission of electromagnetic waves through a medium, 
and had shown that the velocity was greater in such 
1 medium than in one that was not ionized. If ioniza- 
tion increased with increasing height above the earth’s 
surface, this phenomenon would explain the bending 
or refraction of the waves round the curvature of the 
earth. From 1912 to 1914 a number of measurements 
were made in Liverpool of signals sent out from the 
Wiretess WorLD 
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Eiffel Tower through the kindness of General Ferrié, 
who was in charge of the wireless transmitting station. 
These were described in a paper before the Institution 
of Electrical Engineers in London and a_ very 
interesting discussion was provoked, The suggestion 
that some of the variations were due to reflection from 
clouds of ionized atmosphere was made and the effects 
described were explainable on this theory. 

It is difficult to determine the first published sug- 
gestion that there existed a layer of ionized atmosphere 
in the upper regions, new known us the Heaviside 
Layer. Oliver Heaviside had a brother who was in the 
Post Office Telegraph service and there is no doubt 
that they must often have discussed the transatlantic 
transmissions that were of absorbing interest to all 
at work on the transmission of telegraph messages, 
and it is very fitting that the name of Heaviside should 
have been given to the layer which is now generally 
accepted as the explanation of long-range wireless 

In about 1916 I wrote a paper for the Radio Society 
of America showing how multiple reflection from the 
earth and the Heaviside layer could explain transmis- 
sion over very long distances, and that the waves were 
more likely to be transmitted better over sea than land 
It was Appleton, however, who determined the 
actual height of the layer from which the reflection 
came, by varying the wavelength of the transmitter 
and measuring the corresponding change in the 
strength of the signals received at a place sixty or 
seventy miles away. At such a distance the waves 
will trave! directly, and also by reflection from the 
Heaviside Layer. The received signal is made up of 
the combination of the two. If these two waves arrive 
in phase the signal will be strong, if 180° out of 
phase, they will be weak. The difference in the lengths 
of the two paths can thus be easily calculated from the 
wavelengths corresponding to maximum and mini- 
mum strength, and the height of the reflecting layer 
estimated. It was by measurements of this kind that 
Appleton discovered the Appleton Layer above the 
Heaviside Layer. There may be other layers which 
have different effects on waves of different 
wavelengths 


EDUCATIONAL MATERIAL 


EACHERS and instructors in electronics will welcome 
the introduction of an educational service by Mullard 
providing a regular supply of information on recent 
developments in, and applications of, electronics enabling 
them to relate theory to practice. The recently instituted 
Mullard Educational Service provides registered teachers 
with technical publications, film strips, wall charts, assist- 
ance to individual instructors, and instructional and work 
sheets for class use 
Particulars are obtainable from the Technical Publica- 
tions Dept, Century House, Shaftesbury Avenue, 
London, 2 
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DUALS 


Two Formulas for the Price of One 


By a | 


OO; 1 
order 
though 


not a musprint, 
pistois for 
both 


nor am I proposing to the way valve 
Duals are not duels, 
two-party relationships. The 
t chivalry wouldn’t have a clue 
For it is really a mathematical 
the reason I have raised the matter now 
you what has until recently been a 
highbrow pr rve is likely to be all over the 
longer 
tors These, as most readers 
ire germanium crystal triodes 
have been in commercial produc- 
nost current television models 
cing thermionic diodes. They 
pply or valve holder, they are 
i less breakable, 
is exceptionally 
just as De Forest 
of the 
Fleming diode | putting a third 
vake a triode, so 
earch workers 
a germanium crystal 
after a lot of messing 
ound that it worked. We have 
tran tor from tume to 
cienufic exhibi- 
warned that they 
ing to supersede 
that it may be a 
they can be used 
But while it is wise for a firm hand to be 
kept on the information brake in case some lay journalist 
gets out of control, and although it is true that any 
transistor one has heard about yet is far behind 
thermionic valves as regards noise (to mention one 
thing), some of the recent disclosures indicate that 
transistors are going to make quite a hit, and probably 
earlier than the remote future. In particular, the 
junction type, in which the contacts are between 
whole layers of germanium having different impurities, 
instead of the point-contact arrangement reminiscent 
crystal and cat-whisker, really deserves the 
: * Some while ago Dr. W 
t be called the father of the transis- 
a complete oscillator no larger 
drawing so little power that the 
an ordinary |.t. accumulator 
) run it continuously for about 
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But look at all the years that has taken. 
it is agreed that designers have had their wits sharpened 
a good deal since then, and that many more of them 
are on the job, 
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work and the kinds of circuits that get 


vf them that it is difficult to turn all this 


ide down and inside out—worse than 
a pattern while looking at it in a 
reassuring to find that itis not only dopes 
e this difficulty with transistors ; 
boys were not getting on 


ht research 


too well with it until they thought of duality 
It would be possible, of course, to work out the 
principles of transis 


tor circuit design from the start, 
just was done with valves 
And even if 


byect, as 


you must set against that this upsetting 
effect of trained habit The more 
practised one is in valve circuit design, 
the greater the mental effort needed to 
change over to transistors. 

That is where duality comesin. Like 
ther mathematical devices, it doesn’t 
create new knowledge. But it does 
reduce the effort required to dig know- 

ige out from the facts one has 
Duality is really a systematic analogy. 
You know how analogies are often used 
to try to make things clearer. Some- 
times they only make confusion worse 
confounded. But most learners do feel 
a little comforted when an invisible and 
rather abstract idea like electrical poten- 
© them with the aid of an analogy— 
Seeing and knowing the effects 


ie¢ 


ve sea level on the flow of liquids through 
can 
The danger of analogies such as this is that they 
periect 
example, resistance to the flow of water in a pipe is not 
inversely proportional to its cross-section area, as is the 
he flow of electricity in a conductor. 

In duality the analogy is perfect 


visualize better what electric currents 
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and knowing the relationships between 


we can find the relationships between 
vf things—their duals—merely by sub- 
appropriate symbols. For instance, 
y between certain mechanical and elec- 
the dual of electrical resistance 
sistance, that of inductance mass, 
itance is the reciprocal of elasticity, 
velocity ; and on. And the 
students, probably gained their 
y from what they already knew 
and flywheels often make so much pro- 
al laws and relationships that they 

it back into mechanics. The behaviour 


is 
18 
iS so 


no, as 


trl 
ric 


of electrical circuit arrangements has been so thoroughly 
idied and worked out into equations that it is some- 


tell 


O Tell 


how a given mechanical system 
translating its measurements into mech- 
, and then applying the known 
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electrical equations and methods of analysis and 
calculation. This is particularly useful in mechanical 
systems that are closely interlinked with electrical 
systems, such as loud speakers and gramophone 
pickups 


ure duals within the electrical camp itself. 
Here ar ve of them in parallel columns : 


Voltage, V or E 
Conductance, G IR 
Capacitance, C 
Susceptance, B 
I Admittance, Y 
Series Connection Parallel connection 
every relationship established between any of 
jual relationship can be discovered by sub- 
symbols in the other column. The most 
example is Ohm’s Law, which can be ex- 
in symbols as 
E IR 
the symbols in the opposite column we 


I EG 

which is also true, and is sometimes more useful ; 
for example, with parallel circuits. Ohm’s Law 
in its usual form is not at all well adapted for finding 
the current I in the Fig. 1 circuit. The extension 
I E(R,+R,-+R,) is no good, because it applies 
only to resistances in series. But since the dual of 
a series connection is a parallel connection, the dual 
equation can be adapted directly as I = E(G,+G, 
G To find the total current one just adds up the 
conductances of the parallel branches and multiplies 
them by the applied voltage 

And so with inductance and capacitance. Suppose 
ne has got the length of finding that the voltage 
cross an inductance can be calculated from : 

E = 22fLI 

Chen there would be no need to start from the begin- 
ning to find the corresponding equation for capaci- 
Making use of dualism converts the inductance 
formula into 


tance 


I 27fCE 

I suggest that this dualism is a useful up for aiding 
the memory, and for checking formulae against one 
another. But in the more elaborate circuits a little 

is needed 

Fig. 2 a slight advance in complexity. If E 
in (a) is kept constant while its frequency is varied 
through resonance, I increases to infinity at the 
peak of resonance and then descends on the other side. 
Correspondingly, in (b), if I is kept constant, E at 
resonance must be infinitely great.- We can fill in 
the analogy in detail. The total reactance in (a) 1s 

X afl oL . . 
2nfC wC 

Because inductive and capacitive reactances work 
in opposition, the total is the difference, not the sum. 
That is a fact of Nature. But to pick on capacitive 
reactance as the negative one is merely a convention. 
However, having done so, we must stick to it through 
thick and thin 

The dual of the above reactance equation is the 
usceptance equation for the dual circuit arrange- 


" t } 
men 


l 
wL 
Because inductance is the dual of capacitance, the 
ynvention that capacitive reactance is negative leads 
» susceptance being negative and capacitive 


B 
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susceptance positive. Dualland is upside-down in 
other ways. To see how, consider both of these 
circuits when the frequency is, say, above resonance. 
That makes wL greater than | wC, so the net reactance 
in (a) is inductive, or positive ; and as regards phase 
the voltage leads the current. But in (b) the fact that 
the inductive reactance is the greater means that 
its effectiveness as a current path—its susceptance— 
is less, and its current is more than cancelled out in 
the main circuit by what goes through C. So the 
circuit as a whole is capacitive and the current leads 
the voltage. 

This Fig. 2 circuit with its infinite current or voltage 
is of course quite unreal, but it can be elaborated 
into something resembling a practical tuned circuit 
Fig. 3(a by inserting resistance R in series with 
C and I 

The 


formula for series impedance 


1 \3 
aC 


can at once be converted by dualism into the one for 
parallel admittance (b 


wl 


Y ( ‘ 
x : wL 
dual of E IZ is I EY. 


behaves as if C and L were 


And cf course the 
At resonance, Fig. Xa 


(E CONSTANT ) 


( | CONSTANT 


Fig. 2. The dual of (0) — a series circuit, shown with its 
current resonance curve — is (b), a poralie! resonant circuit 
with a voltage resonance curve. 


(4) (b) 


Fig. 3. More practical tuned circuits, with resistance in (a) 
and conductance in (b) to represent the /osses 
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short circuited, leaving only R ; and the dual of a short 
circuit is an open circuit, so (b) behaves as if L and C 
were removed, leaving G, which is the reciprocal of 
the dynamic resistance 


Duals and Equivalent Circuits 


It is necessary to guard against a possible misunder- 
standing. The symbols I have used are simply to 
distinguish one circuit parameter from another— 
inductance from resistance, and so on. They are 
not intended to mean that L in Fig. 3b) necessarily 
has the same value as L in Fig. 3a) ; still less that G in 
b) is 1 R in (a rhe risk of confusion might exist 
if one happened to have in mind the fact that it is 
possible to find values for L, C and G in (b) which 
at any would make this circuit behave 
generator exactly the same as (a); but 
values are not the same as those in (a In 
words, this duality device, which enables a 
formula for one type of circuit to be derived at once 
from that for the dually related one, must be kept quite 
distinct in the mind from the equivalent-circuit 
device, which enables one circuit arrangement to be 


one frequen 
towards the 
these 
other 


Fig 4 Generator ¢ 
voltage 


rcuits equivalen/ to a valve ; (a) constant 
(b) constont current 


Fig 5 These two orrangements 
two /aws, ore duals of one another 


illustrating Kirchhoff's 


(a) (b) 


Fig. 6. These two main types of filter circuit, T and = ore 
porticuler examples of Fig. 5 
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substituted for another without affecting whatever 
it is connected to, provided that suitable component 
values are chosen for each frequency. 

The next example is one I have discussed before,* 
and the fact that it was in connection with circuit 
equivalents does not really contradict what I have 
just said, because any circuit has equivalents. Fig 
(a) is the well known “ valve equivalent circuit’ 
or “ equivalent generator,’ and (b) is a generally less 
well-known variety. But that is by the way; the 
feature I want to point out just now is that they are 
duals of one another a) iS a constant-voltage 
generator, with the anode resistance of the valve in 
series b) is a constant-current generator, with the 
anode conductance (1/r,, or g, in parallel. Repre- 
senting this constant-current generator by the same 
symbol as the generator in (a) would tend to suggest 
that its internal resistance was zero and might make 
one wonder how there could be any voltage across 
it, whereas actually one has to imagine that its resis- 
tance is infinite. To overcome this difficulty, the 
dotted arrow symbol has been suggested in America 

Either (a) or (b) can be used to calculate what one 
gets out of a valve when a given load is connected 
to the output terminals ; but (a) is particularly suitable 
for finding the current through a given load impedance 
connected to a triode and (b) the voltage across a 
load admittance connected to a pentode (for a pentode 
with its very high internal resistance is nearly a con- 
stant-current generator). In the first arrangement 
r, must be added to the load impedance to find the 
total impedance through which E drives the current, 
and in the second g, must be added to the load 
admittance to find the total admittance across which 
I sets up the voltage. If (as is usual in an r.f. pentode 
g, is very small compared with the load admittance 
it can be neglected 

Before we get on to transistors there is another 
duality about circuit arrangement that ought to be 
noted. Usually, when students have taken in Ohm’s 
Law, they go on to Kirchhoff’s Laws. The interest- 
ing thing just now is that there are two of them, 
duals of one another. The first—or is it the second ? 
I can never remember—says that when a number 
of currents meet at a point, such as in Fig. 5(a), 
the sum of them, reckoned all towards or all away from 
the point, is always zero. And the other law says 
the corresponding thing about voltages round a 
loop, as at (b The lines here are not meant to be 
short-circuits ; each can include as many as you like 
of anything—impedances, valves, generators, etc 
If these same two dual circuit structures are drawn 
slightly differently, and some typical components 
shown (Fig. 6), we see the two general types of filter, 
T and 7+. These are, in fact, duals. Series L is 
replaced by parallel C, and vice versa. So it is not 
necessary to work out the equations for both types 
of filter ; when one has been done, those for the other 
can be derived by duality substitution. 

And now for transistors. It was obvious all along 
that crystal triodes were analogous to thermionic 
valve triodes, but it soon became clear that the analogy 
was upside down. And that suggested applying 
dualism to the valve circuits to find the corresponding 
circuits for the transistors. I have already mentioned 
that where a valve uses negative voltage bias a transis- 
tor uses positive current bias. Severe distortion 
takes place in a valve if the voltage bias is removed 


° That Other Va Equivale April 1951, p. 15 
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and grid current flows ; 
correspondingly there is 
distortion in the transistor if 

current bias is removed ANOOE 
builds up aie 


emitter to a 


voltage 
across the input 
as 


side, we 


On the 


output 
\ noted in 
connection with Fig. 4) that 
a pentode is approximately (a) 
in dual relation to a low 
resistance triode, as regards 
ircuit arrangement at least 
But dualism extends 
the interchanging of 
urrent and voltage. This 
is not very well brought out 
published characteris- 
curves, because those 
pentodes are always 
plotted as current against 
‘tage, just the same as 
compare Fig 
b) with (a But if the 
pentode curves (b) are 


have already 


Above : Fig. 7. (a) shows 


Right : Fig. 8 
indicate an approximate 
thermionic triode 


Below : Fig. 9 
r triode 
(dual) transistor osc 


ANODE VOLTAGE V, 


Typical transistor curves, be 
lar to Fig. 7 (a) with current and voltage interchanged 
dual 


the characteris 
shape for a triode and (b) for a pentode 
replotted with current and voltage intercha 
result (c) is very similar to (a) 


relationsh the 


V. (VOLTS) 


Basic tuned-anode tuned-gr 
oscillator circuit (a) compared with 
lator circuit (b) 


orresp 


replotted as voltage against 
urrent (c) the likeness to 
a) is obvious 
The types ol 
for which data 
published have output 
characteristics of pentode 
shape (Fig. 8 The main 
practical difference is that 
the “h.t.”’ voltage applied 


transistor 
have been 


to the collector (corres- 
ponding to the valve anode 
is negative But unlike 
the pentode the transistor’s dual relationship to the 
thermionic triode includes the input as well as the 
output. In fact, one could say that transistors are 
rather like low-power output pentodes worked under 
conditions, requiring slightly positive 
oltage 


(4) 


grid-current 
bias 


Amplification Duality 


Apart from the transistor “ h.t.’” being negative, 
the weakest thing about this comparison is that in the 
pentode the output voltage is not mainly controlled 
by grid current as such, but only in so far as the 
variation of grid current means that the grid voltage 
is varying ; whereas in the transistor it is the emitter 
current that controls the collector output current 

So it is natural that », which is the ratio of anode 
voltage change to grid voltage change (at constant 
anode current), should have as its transistor analogue 

x) the ratio of collector current change to emitter 
current change (at constant emitter voltage). 

The only thing that radically spoils the dualism 
between the thermionic triode and crystal triode is 
h voltage and current being negative 
Whereas there is the well known reversal of sign 
between input and output when a valve is working in 
an earthed-cathode circuit, there is no such reversal 
when a transistor is working in a corresponding 
earthed-base) circuit. So in deriving the dual of a 
valve circuit, one has to remember to add to the 
yormal procedure a sign reversal 


the collector 


\X 


Although designers seem to find dualism a great 
help, as a means of applying the vast accumulation of 
experience of valve circuits, it is not altogether plain 
sailing. It is one thing to arrive at the appropriate 
set of equations, and even the theoretically best 
circuit ; but in practice it is rather disconcerting when 
the grid bias battery (or other source of constant 
voltage) is found to have given place to a constant 
current generator. However there is a way out, for 
a constant-current generator in series with an input 
or output coupling impedance can be replaced by a 
parallel-fed constant-voltage generator 
In fact, the outstanding effects of 
formation are to interchange series with paralle| 
and capacitance with inductance. Perhaps the sim 
plest and most obvious example is to compare the 
tuned-anode tuned-grid oscillator circuit with its 
transistor counterpart, Fig. 9(b), which needs no 
explanation. So as not to obscure the issue, all feed 
supplies have been left out. If I were to follow up 
what readers may have already found to be rather a 
tough meal with full details of transistor circuit design, 
the risk of indigestion would be considerably increased 
After all, we are not likely to be able to buy transistors 
in the shops for some while yet, so a wealth of detail 
would be rather premature. But I do believe they 
may be near enough for the mentally alert to be glad 
of a little advance warning of the sort of technique 
that is being used. And even if practical transistors 
fail to come our way, it may be helpful in other direc- 
tions to he duality 


the dual trans- 
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mankind 


Marconi was a lone thinker who 
revolutionised communications by 
methods “the entire meaning of which 
no one before him had recognised.” 
There is a great contrast between 
his crude copper-sheet aerial and the 
Marconi equipment which televises 
such programmes as the opening 

of the new House of Commons and 
the sessions of the United Nations. 
But there is also a great similarity 
Marconi’s tradition of service 


to mankind 
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DEMONSTRATIONS at cur London Showroom: 


BANK HAMBER 125 OXFORD ST ; ntrance Wardour Street 


Work Wes 


High sensitivity wide range coverage, robust construction 
and simp! city in eperation have established “ Weston " as 
the pre-eminent instruments for the testing and servicing of 
radio and television equipment and alsofor laboratory and 
research work. Full details will gladly be supplied on request. 


ABOVE Weston Model 8.75. 53 ranges for measuring A.C. 
end D.C. current and voltage, resistance end insulation 


RIGHT Westen Model E.77 dnalyeer. Sensitivity as on 
Medel S.75 namely 20,000 ohma per volt on all D.C. 
ranges and 1000 ohms per volt on A. 
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Typical Installations in 


Two Modern Industries 


e compressed 
the plastic 


THOUGH the two basic methods of radx Dielect ne 
t »—dielectric heating and induction heat blocks used 
ure now very well known, there is always cabinet show 
switches on the p 
interest to be found in the new methods 
plication which are constantly arising. Take, 
two of the latest installations by Radio 
1 dielectric heater for a plastics factory 
ind an induction heater for a motor works 
Che dielectric heater, installed for British Moulced 
Plastics Ltd., should be of particular interest to radio 
people because it plays a vital part in the manufacture 
ff the unusually large moulded plastic cabinet of the 
Sobell “ Stargazer” console television set. Normally, 
1 plastic moulding is made by applying heat and pres 
to the raw material—blocks of compressed 
until it flows into the required shape. This, 
ywever, would have been unsuitable for commercial- 
le production of the “Stargazer” cabinet as it 
taken too long and required an incon- 
It was therefore decided that 
* pre-heated ” 


the 


eating 


powder 


lave 
large press 
powder blocks should be 


The threaded sections of these pins are being 

by heating in the long coil on the left. Below, 
ng a different rotating table, the tappet pads on 

irms are being hardened by heating in the smal 
nd quenching in the two oi! jets 


1 automatica 


timer switches it off 
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ly 


threaded sections pass 
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Radio Manufacture in India 


Production Problems of Indigenous Industry 


By JOHN A. 


N 1947 the Indian Congress Government found 
itself faced with the gigantic task of organizing a 
population of 350,000,000 multi-lingual and 
irgely illiterate peoples into a coherent nation. They 
nherited the All-India Radio broadcasting service 
which had been organized more or less on the lines 
f the B.B.C., but its transmitters covered only a very 
small proportion of the country and, in any case, less 
4 thousand of the population owned a 

4 Ministry of Communications and 
Broadcastin wa 


some 


lan one 


1; 
raagio rece 


’ pro The author, who has had practical experience of setting 
in India, outlines 
problems which have been solved in the 
thousands 
ceivers each year using Indian 

co-operation and technical guidance. 


Rural up a radio factory 
Service 

and manufacturing many 
ymmmu 


pro 

and encourage the formation of an 

radic industry 
companies had already been formed to manu- 
facture radio receivers in India: the National Radio 
ind Engineering Company of Bombay, a subsidiary 
of the Tata group of industries, and the Radio & Elec- 
trical Manufacturing Company of Bangalore, owned 
by the Government of Mysore State and operating at 
that lume in association with the Philco Company of 
Great Britain. The National Radio Company com- 
menced production in 1947 of a small three-valve t.r-f 
mains receiver, preset tO one Mm.w. stauon and known 
is “ The People’s Set.” This was designed and made 
entirely by Indians, all the components, with the ex- 
cepuon of valves and loudspeakers, were manufac- 
tured in Bombay. Although it was offered at a list 
price of only Rs.95 (£7 3s)—less than half the price 
vf imported receiver—it proved un- 
The princi- 
this was the short transmitting periods 
programmes of the local A.LR 
were the only broadcasts receivable 
on the People’s Set, because of its limited range. The 
company, therefore, decided to associate with a foreign 
manufacturer and a new joint company called the 
National Ekco Radio and Engineering Co., Ltd., was 

i association with E. K. Cole, Ltd 

& Electrical Company of Bangalore, 
technical guidance of the British Philco 
constructed and equipped a large factory 
produce 100,000 receivers per annum, in- 
components, but in 1948 their association 
co was dissolved, and in the following year 
hey commenced assembly of kits imported from the 
Electric Company, Inc., of 


the cheapest 


pal reason fo 


and) =unattractive 


popular and production ceased in 1948. 


tations which 


General 


The promise of Government support encouraged a 
large number of small concerns to produce battery 
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receivers, mostly o| rather 
from war surpius valves and components left behind 
by the British and American armies. There are now 
about sixty of these small concerns with an average 
individual output ol less than SOO sets per annum 
In 1948 Murphy Radio (India), Limited, was set 
up in Bombay to assemble kits imported from the 
parent company, and Philips and H.M.V. at Calcutta 
began to change over to partial local assembly 
The most 1 nt additions have been Tesla (India 
Limited, assembling 
kits imported, ap 
parently at very low 
some of the prices, from the 
process of State-owned lesla 
of high-quality re- Company ot Czecho 
labour with British 


odd design, made largely 


slovakia and the 
Birla Bros., sub 
sidiary Indian Plas 
tics, Limited, set up 
under the technical guidance of Leland Instruments, 
Ltd., of London. The Government of India restricted 
mports of complete receivers from 1948 but granted 
special “ blanket ” licences to indigenous manufacture! 
for the import of necessary components and materials 

Thus the foundations have been laid for a new in 
dustry in which British, Contunental, American and un 
aided Indian interests are all represented 

Ihe potential market is, however, limited, for les 
than five per cent ol the populat.on can hope to own 
anything as expensive as a domestic radio receiver 
Even so, this provides a potenual demand of about 
three million receivers. The number of licence holders 
is still only slightly more than six huridred thousand 

The total annual sales is at present less than one 
hundred thousand, of which about thirty per cent ar 
imported receivers, another thirty per cent are made 
by the small Indian assemblers, and the remainder are 
manufactured by the larger companies mentioned 
above. Last year the National Ekco company alone 
produced more than twenty thousand receivers 

The remaining 95 per cent of the population (total 
ling over 300,000,000) are potential customers only for 
community receivers, and so far only about 3,000 of 
these receivers have been installed. Elaborate plans 
have, however, been made by Central, Provincial and 
State Governments for the equipment of all the 
700,000 Indian villages, but the necessary finance has 
yet to be found 

The design, manufacture and use of village com 
munity receivers in India is a separate story which 
cannot be adequately dealt with in the compass of this 
article but it is probable that these highly specialized 
receivers will play an increasingly important part in 
the Indian radio industry during the next few years 

Meanwhile the domestic market should continue to 


Radio and Eng 


I r annum un , a tenth of the B.B¢ the number of different 
sets in. If and when the languages and overall area to be covered both 
the Indian Govern heing of the same order 
tandard of living for the The Government of India still refuses to sanction 
v~ansion of electrificatior ommercial broadcasting, but re ently two commer- 
demand should increase sub ial s.w. transmitters, one in the small Portuguese 
300,000 per annum—but it territory of Goa on the West coast, and the other in 
vate the probability of these Ceylon, have gone into service and have become very 
ssible. Vast sums of popular. Radio Ceylon in particular broadcasts con- 
on new hydro-elex tinuously each day from a 75-kW transmitter and has 
industry, but, simu probably become the most important single factor in 
increasing at the rate of temulating the sales of domestic receivers in India 
maintenance of even the Overseas b sts, especially those from British, 
provir increasing) American Australian stauions, are listened to 
regularly 
It follows, therefore, that the Indian market de 
Listener Requirements mands really adequate s.w. reception, which is a very 
lifferent thing from the novelty value s.w. perform- 
: ly provided for the British or Continental 
es, one being the rural population, almost markets. Moreover, the climate and the prevalence of 
Jin outlook and habit from their forebear dust and insects quickly destroys both the receivers 
other the inhabitants of ind the reputation of the manufacturers unless 
i wh have icguired many thoroughly reliable and fully proofed components are 
taste ind interests. All-India Rad ised 
nect these diverse requirements by 
large number (27) of low 
in the cities, combined 


ndian listening public divides sharply int 


Tropic-proofing 


w. transmitters, chiefly fron Many reputable manufacturers have spent a great 

Delhi, to provide more general coverage Financial deal of their own and Government’s money studying 
ngency prevents their operating these transmitter tropicalization for the past ten years, but too much 

t hours each day, and even these reliance has been placed on extreme, accelerated tests, 

be shared out among broad such as the Inter-Service K110 test and, since 1946, 

different languages A fairly tropic-proofing specifications have tended to be 


the planning of programme diluted by price considerations 


Europe on a budget equal t Any manufacturer who sincerely wishes to deter- 
mine the performance of his products under tropical 
onditions is recommended to expose complete re- 
ceivers to a temperature of 95  F and a relative 
humidity of 95 per cent continuously for one month 
preferably in the presence of some of the more 
irulent moulds which flourish under these con- 
ditions, and then examine the appearance and 
vweasure the performance of the receivers while still 
n that atmosphere. The results are apt to be dis- 
ouraging, but these conditions are only little more 
evere than those experienced regularly during a large 
‘t each year in the homes of his potential custo- 
mers and, more significantly, in the shops of his 
Indian dealers, where his products may lie for several 
nonths before sale 
Because so many of the urban listeners live in flats, 
ey are unable to fit efficient aerials and earths 
Interference from lifts, fans, refrigerators, etc., is 
mains voltage fluctuates widely due to 
Under these unfavourable conditions and 
prevailing high humidity, sensitivities of less than 
0 microvolts f 500 milliwatts output, corre 
pondingly high selectivity and signal/noise ratio and 
n output at not more than 10 per cent distortion of 
it least 1.5 watts are really essential for reception of 
distant s.w. broadcasts at enjoyable quality and 
lume in the 
For battery receivers, the reduced background 
noise and interference and the better aerial facilities 
isually available in rural districts make sensitivity of 
the order of 100 microvolts for 50 milliwatts output 
ind peak outputs of 250 milliwatts adequate. 
Bandspreading, frequency stability and a visual 
tuning indicator are desirable. The use of textiles 
for speaker grilles is inadvisable because of the 
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g paper capacitors for which air conditioning is essential 


ravages of cockroaches, and completely waterproof 
cabinet construction and finishing are essential. At 
the same time, prices must be kept within limits. A 
receiver which would sell at £16 plus purchase tax in 
this country costs at least £30 in India because of the 
imposition of 44 per cent duty on C.I.F. value and the 
high distribution expenses. The “ Official” list retail 
price is, moreover, increased by about 25 per cent 
because nearly all Indian customers expect to receive 
1 large discount off the list price as a result of a pro- 
longed haggle with the dealer 


Production Problems 


lhe radio manufacturer in India starts off with a 
number of difficult administrative and technical prob- 
lems to overcome. The large-scale mass production 
of receivers is probably one of the most efficient in- 
dustries in this country, but no one who has attempted 
to compete with these large producers on a compara- 
tively small scale will claim that it is easy. The 
production of tropicalized all-wave receivers in a hot, 
humid and industrially backward country is infinitely 
more difficult, especially when they must be com- 
petitive with imported receivers. There is little future 
in importing kits and confining manufacture merely 
to assembly and test because the landed cost of a 
complete kit is not sufficiently less than that of the 
corresponding finished receiver. 

The comparatively low Indian labour rates must 
be utilized by making a large proportion of the piece- 
parts and components and thus saving the import 
duty charged on these items. To do this without 
excessive capital expenditure or overhead charges 
demands a fair amount of ingenuity in scaling down 
the elaborate organization, machines and tools com- 
monly employed by the big producers. For example, 
the use of a 100-ton power press and an elaborate 
tool to blank and pierce chassis in one operation is 
efficient when large numbers are required and labour 
costs are high, but three or four cheaper tools set 
up successively in a smaller press can be made to 
produce quite a range of different chassis with appro- 
priate withdrawal or addition of punches. 
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Right: Receiver chassis at the circuit comparator test bench. 

Similarly, the use of mechanized assembly lines 
looks impressive to visitors and earns its keep at 
high outputs, but ordinary benches are cheaper and 
more flexible for smaller rates of production. On 
the other hand, no relaxation in accuracy or quality 
can. be permitted because “trouble-shooting” and 
component replacements on the assembly lines are 
just as expensive in any country and a “ renovated” 
chassis always looks what it is 

The Indian universities and technical institutes 
annually turn out hundreds of matriculates and en- 
gineering graduates who are intelligent and, en- 
thusiastic but sadly lacking in practical. expegiente 
and initiative. With patient training and firm le@der- 
ship they can be turned into reliable production staff, 
but very few of them have executive capacity. 
Nevertheless, the National Ekco Company and two 
other manufactufing companies are each staffed by 
Indians with a British manager. 

Many types of working-class Indians also make 
good “raw material” for radio production, but the 
lack of industrial background demands much more 
extensive training and a greater degree of supervision 
Indian girl assembly workers are intelligent and 
dexterous but, even after training, cannot achieve 
more than about 60 per cent of the output of British 
girls because of their inferior physique and the 
enervating climate. This is also true of the men but, 
as a good Indian factory worker does not cost more 
than 30s per week (which is appreciably higher than 
the average wage paid in other industries), labour 
costs per receiver are lower than in this country. 

Practically all materials, with the exception of 
certain types of steel, mica, shellac and varnishes, 
have to be imported, although locally made non- 
ferrous sheets, rods and fabricated parts produced 
from imported ingots are available in suitable qualities 
and at competitive prices. The National Ekco Com- 
pany manufactures all types of radio transformers, 
chokes and coils, together with paper and mica 
capacitors, and sells them to other assemblers, but 
at present there is little other component manufac- 
ture in India. All materials have to be very carefully 
stored and protected against corrosion due to the 
high humidity and contamination by dust and insects. 
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[his also applies to machine tools and plant, whic! 
must be cleaned and oiled daily 

4 State radio factory was projected for the pro 
duction of all Services requirements, including valves 
ind components, but this proposal appears to have 
been dropped because of its prohibitive cost. When 
the Indian radio industry has developed further it 
is probable that contracts will be issued to it for the 
development and manufacture of most types of com 
munication gear, receivers and components. 

Ihe numerous police forces are also using con 
siderable numbers of mobile transceivers and public 
iddress equipment, and the large Indian Posts and 
lelegr aph factory at Bangalore ts buying some ol 
its Components from commercial radio manufacturer 
Recently an Atomic Energy Commission has been 
set up to exploit India’s resources of radio-active 
minerals and already small quantities of electron 
ipparatus have been designed and made in India for 
this Commission. It is noteworthy that the Govern 
ment of India has included radio manufacture in a 

fourteen strategic industries selected for special 
encouragement and would apparently welcome the 
investment of further British capital in this industry 
particularly if the production of valves and com 
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Simplified Aerodrome Approach Aid 


Combination of 3-cm Radar and Metre-wave Direction Finder 


ANY aerodromes » not handle a density of traffic 

sufficient to justify the high cost of full GCA (ground-con- 

trolied approach) equipment. However, there is generally 
stull need for landing in poor visibility, and, to meet 
such a need, a simplified and cheaper type of equipment has been 
developed by E. K. Cole, Ltd. The apparatus, which was recently 
demonstrated experimentally at Southend Municipal Airport. con- 
sists of a 3-cm radar installation producing a narrow pencil-like 
beam of radiation combined with a metre-wave direction-finding 
receiver (116-132Mc/s The radar beam does not scan in the 
usual way but the “dish” aerial is mounted on the rotatable shaft 
which carries the v.h.f. aerial, and is arranged so that the axis of 
the radar beam coincides with the null position of the d.f. aerial 
The radar dish is controllable independently in elevation but not 
in azimuth 


The radar display tube is calibrated in nautical miles and scales 
show the elevation angle of the radar beam and the azimuth angle 
of the df. aerial. Adjustable contacts on the scale-drives illu- 
minate lamps which indicate when the aircraft is within certain 
prescribed limits of the desired course, when it deviates, and 
whether the deviation is in azimuth or in elevation 

The necessary changes in course, and in altitude, are conveyed 
to the aircraft by radio-telephone 

In the illustration can be seen two horizontal hand-grips and 
above the right-hand one is the c.r.t. indicator, while clamped to 
the hand-grip is the rophone, Above are the scales 

Ihe operator uses the horizontal hand-grips to rotate the radar 
dish and d.f. aerial (azimuth search), while for elevation search the 
grips are twisted about their axi The v.h.f direction finder and 
radar approach aid can be operated by one man 

proach a An improved model is in course of development in which the 
direciion-find) operator can be seated and operate the azimuth control by a hand 

wheel and elevation control by foot pedals 


Wrretess Worip, Aprit 1982 


Wirretess Worip 


ELECTRONIC INSTRUMENTS 


DOUBLE BEAM Model 
OSCILLOGRAPH 1049 


This instrument is designed to meet the requirements of 
Industrial Concerns and Research Laboratories who 
require to measure phenomena of zero or very low 
frequency and to make photographic records of transients 


‘ 


requiring a high photographic writing speed. a”, 
The Oscillograph incorporates the Cossor 4” flat-screeft 
Double-Beam tube (type 89) operating at 2 K.V. but 
provision is made for operation at 4 K.V. when maximum 
spot brightness is required . 


The amplifier circuits are direct-coupled throughout and 
provide independent amplifying channels for the YI and 
Y2 Beams with a gain of 900 and 25 respectively from zero 
frequency to 100 Kcs. Input signal voltages and frequency 
may be measured on either channel using the calibrated 
dials and special anti-parallax graticule. The direct-coupled 
time base is arranged to provide a repetitive and triggered 
scan with a time range of 1.5 seconds to 150 microseconds 
and can be synchronised from a pulse derived either from 
the internal work circuits or from an external source. 
A continuously variable control adjusts the amplitude of 
the sync. or trigger signal and selects the polarity of the pulse 
from which synchronisation is desired. A Z modulation 
system is incorporated for time-marking purposes. Stabilization against mains variations up to 10°, is provided for 


amplifiers and cathode ray tube supplies. Long-period stability is reached within 5-10 minutes of switching on 


D.C. PRE-AMPLIFIER Model 1430 


Re ee 


This instrument is a directly coupled pre-amplifier of high 
stability which has been designed for use with a further 
amplifier or with a recording device. Used in conjunction 
with a Cossor Model 1049 Double-Beam Oscillograph it 
will give a maximum overall gain of 45,000 and a maximum 
sensitivity of approximately 0.75 mV/cm. The frequency 
range is from D.C. to 30 Kc/s. 


The input and output switching has been designed so that 
the instrument may be used to amplify either balanced or 
unbalanced input signals, and will provide a balanced or 
unbalanced output as required from either kind of input 
signal. The arrangement also makes it possible to check 
the amplifier balance and the setting up of the recording 
device without disconnecting the signal input or output 
leads. 
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High-Tension Delay Circuit 


Relay-Operated Protective Device 


By D. 


HE arrangement to be described is applicable 

to mains-driven power units where a capaci- 

tance input filter is used. It provides a delay 

in applying the full h.t. voltage to capacitors and other 

components until the load is of sufficient magnitude 

to prevent the voltage rising to a dangerous level. 

In the event of the load failing, the voltage is im- 
mediately reduced to its former safe level. 

The circuit has several advantages over the con- 
ventional thermal delay system, and calls for fewer 
components ; one relay is the only extra component 
required. The delay is only as long as that needed 
for the load to present itself, and, if the load is net 
forthcoming, the device does not switch and the 
voltage remains at a safe level. If the load fails the 
circuit reverts to its original condition and the voltage 
is reduced. Relay contacts do not have to make or 
break any excessive voltages or currents. 

Fig. 1 shows the circuit before power is switched on 
C,, which is normally the reservoir capacitor, is 
switched in parallel with the first smoothing capacitor 
C, by relay contacts A,, the relay coil A/l being in 
series with the smoothing 
choke I When power is 
first switched on, the 
moothing circuit L,,C, and 
C, is connected as a choke- 
input filter and, providing 
there is a small h.t. drain, 
the voltage across the 
capacitors does not rise 
above the effective value of 
the alternating voltage app- 
lied to the rectifier. Since 
there is no appreciable load 
current the relay Al does 
not operate 

When the load current 
has increased to a value that 
will keep the final voltage 
down to a safe level (i.e., 
when the heaters have 
warmed up) the relay oper- 
ates and the capacitor C, is switched to its conventional 
position in the circuit as a reservoir capacitance 
The h.t. voltage now rises to its normal “on load” 
value 

Until the operation of the relay, C, is charged to the 
voltage across C, so that the contacts, on switching, 
do not have to “‘ make” any excessive voltage. The 
only current carried by the relay contacts is that of the 
ripple current in C,. 

If, when power is switched on, the heaters are 
already hot and current flows, the relay will im- 
mediately operate and there will be no delay. Con- 
versely, if the load should fail during operation, 
the relay immediately becomes de-energized and the 


Fig. 1. 
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Circuit of h.t. supply fitted with o relay to reduce 
the output voltage while the valve heaters are warming up 


CLEMENTS 


circuit reverts to its original condition to give reduced 
h.t. voltage as previously explained 

The load which is required initially to limit the 
h.t. voltage to a given safe level is almost entirely 
dependent on the value of the inductance L,. If 
the maximum permitted level of this voltage is the 
effective value of the applied a.c. (0.9 of r.m.s. value), 
then the load resistance R, must satisfy the expression, 


E, 
E 


lowest ripple trequency 


R o L, 


where 

E, Output voltage 

E, Lowest-frequency riople component 

In the case of full-wave single-phase rectification 
E, 
E, 
approximately, R, (max 10 L,. In the above 
expressions the value given for R, includes the 
resistance of the inductance plus the equivalent valve 
and transformer resistances. 

If the maximum permit- 
ted direct voltage is higher 
than that quoted above, and 
if electrolytic capacitors of 
the surge-limiting type are 
used, the load resistance 
may be considerably higher 
Occasionally it can be 
omitted altogether, as when 
the leakage current of the 
electrolytics is sufficient to 
limit the voltage. It 1s 
usually best to find the 
resistance of R, empirically 
using a meter to indicate 
the voltage across the cap- 
acitors (the relay is best 
made inoperative by means 
of a short circuit during 
this operation). 

The relay A/l may be of any type that will operate 
when the h.t. current rises to the appropriate value 
which, in the absence of more accurate information, 
may usually be taken as being approximately 75 per 
cent of the final h.t. drain. If a relay of greater 
sensitivity than necessary is used, it may conveniently 
be modified by a resistor R, in parallel. The value of 
this resistor is best found by wiring a variable resistance 
set to zero ohms, across the relay and, after switching 
on and allowing a suitable period for heaters to warm 
up, slowly increasing the resistance until the relay 
operates. A fixed resistor of appropriate value may now 
be substituted. 

If a standard 3,000-type relay, fitted with one 


1.5 and if the supply trequency ts 50 cs then, 
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Is the Valve Doomed 7? 


WONDERFUL though its 
ances undoubtedly are, the thern 


periorn 


onic receiving V alve h is never scemed 
fo me to be more than a temporary 
makeshift, likely to remain in use 
only until something better could be 
found. It has 
points, amongst which are its frag 


1 whole heap of weak 


lity, «1% Comparauvely high cost, the 
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which change as it ages with use 
ts poor input-output efficiency ratx 
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which it transmits and its short work 
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of 40 or more watts from the mains 
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the loudspeaker. A year or two ago 
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possible rival; and now comes the 
of the 
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Whether either of these will 
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not yet say. I hardly think that either 
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of them will, though one or other (or 
both) of them may set some genius 
thinking and experimenting along the 
lines which lead to the super-efficient 
amplifiers of the future. The time will 
indoubtedly come when the receiv 
ng valve will be as much of a museun 
ece as is the coherer to-day 


{ Queer Fault 


A WELLINGBOROUGH reader is kind 
enough to send me an account of a 
particularly baffling fault which he 
encountered in a broadcast receiver 
The set worked normally for about 
10 minutes after it had been switched 
on; then the volume fell to about half 
what it had been. Switch off for a 
minute or two and when it was 
witched on the same thing happened 
wain After a long and fruitless 
search for the cause of the trouble, 
he gave the semi-silent set an angry 
jab with his screwdriver to show 
what he thought of it. To his amaze 
ment, there was an instant return to 
full volume. Investigation showed 
that his screwdriver had administered 
1 good sharp rap to a resistor. When 
the drop in volume again occurred, 
he gave the resistor another knock 
ind once more all was well for some 
Replacement of the resistor 
cured the trouble—-but what was 
wrong with the resistor itself! Tak 
ng it to pieces, he found that the 
resistive element, housed in a cera 
mic tube, was cracked in two near 
ts middle. Tests showed that dur 
ing the warming up period, after 
switching on the set, a carbon deposit 
formed and bridged the gap. This 
arbon burned off after some 10 min 
utes when the set was at work. The 
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152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833 
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10,000 VALVES AT PRE-BUDGET PRICES 


You will have read this statement by us on many 
occasions during the past months. Actually, of course 
we have notso many valves at pre-Budget prices now 

* we had six months ago, but because we have always 
been valve sp: aliets the above statement is still true 

's @ liat showing most of the type numbers 
of our pre Budget stock at the time of preparing this 
page. Many types are available only in small quantities 
also where we have only one or two of a type then 


——_— FF Y F EF BS 


PENS 
PEN4A5DD 
PENG 
PEN?20 
PENZ20A 


SPzo 


PP4) 
PT DD&S5DA 
PT4 D 


RC260 1000 
RF 120 


PENDS 
PENDD 13 

PENDD sod 
PENDD 42a 
PENDD 402] 


PEN@DD 


obviously we cannot have some at each branch. So 
should you want one, before making a special journey 
to collect it, ascertain that it is definitely availabie at 
the branch to which you intend to call 

In addition to those listed we have available at post 
Budget prices, i.e. double tax, many other types which 
together with these listed here, make our valve range 
almost complete, and we can confidently claim to be 
the premier people in the valve business 
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TRANSFORMER BARGAINS | EX-GOVT, CATHODE RAY 
4 fa TUBES 


makcrs 
RADIOGRAM CABINE1! 


ns 


gfam unit 
£4 3 6 deposit 


Radio Chassis to suit, £10 19 6, 
plus 76 arriage and in t nedium persister 
surance 


Auto Change Units, three 
speed, £15 10- Standard 
cli is- 


Special Offer. Cabinet, Radio 
(Chassis and Standard Changer, £34 
r £12 deposit 


A POWER PACK FOR 15- 


Etheent power supply, O.K for aa 
yperating a receiver, amplifier, instru- Wi 

ment of other device requiring up to 99 

60 mA. at approx 250 \ , + Ae CV3776 - - = 
msists of filament transformer, rectify- pease) 4 pear tonenmcafetae 

valve, smoothin fesistor and = oe vo 

16 16 mfd. 350 v Biectr ‘lytic con- 22/6, plus 3 oe 
fenser. Note the filament transformer VCRIY 

will supply enough current to operate Rt s 

3 or 4 other 6.3 valves. I pe “; 


Primary 


rR ANSFORMERS fies THIS MONTH’S 
! ona v SNIF 


CV 966 our 


only 
£10.19.6 


VALVE, 5 WAVE-BAND RADIO CHASSIS 


A famous set by a famous manufacturer Undoubtedly a serious . 
listener's receiver. Among many special features area H.P. stage and 
ANSFORMERS tuning indicator. Tunes up to ll-metre band. Price new less EX-ROVAL NAVY SOUND 
valves. less speaker, £10/19 6, carriage and packing 15 } POWERED TELEPHONE 
returnable, A.C. mains and car-battery models are available . quire no batteries, and « 
H.P. TERMS. £3/13'6 deposit and 10 monthly payments of ; »f ng periods without a 
with generator ar 
" ‘ J aes, ives a high pitched 
DEMOBBED VALVES m ca heard ab< any other 
Gives the commercial equivalents of many ~ 2% ’ Also fitted with an indicator 
thousands of Service valves, and conversely + —_ Se eee ; ty 
R give service equivalents of commercial type be use nstead of the sounder r 
2 an invaluable publication recently revised whe seveta phones are used 


Price 2 3. mctt will indicate which one 


apparatus 
ersa 


watt tter 


‘ 


FILAMENT TRANSFORME 


™ Price 6 6 


ain 
igned for 

suitable tor 

AUTO-CHANGE GRAM a factors 

UNITS 76 each, plus 

Single speed and 3-speed models 

RADIO CHEMICAI available from stock The om 

CLEAR CEMEN illustrated is the ¢ aro 3-speed ADJUSTABLE THERMOSTAT 

4 ant ar is dr model ‘ jual-purpose pick . 

windit } iT F £15 119%, carriag . 


g @ lwer « 


paid rated at } arr , 
> 50) 4 car 
ENAMACLEAN.” 1} , . t 


ar Orders by post are dealt with by ou 
vise . felay address to Electronic Precisior 


Windmill Hill, Ruislip, Middlesex 


2 add 2 6, under £1 add | P able items t a) charge approx 26 
rly closing days : Wednesday, Ruislip; Saturda 


tg WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 


os PRELISIUN FQUIPMENT 152-153 FLEET STREET, EC.4. Phone: CENTRAL 2833 
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MAINS TELEVISION MASKS 


White Rubber. 9in. with glass 
TRANSFORMERS 106. [Sin. white rubber mask 
These transformers are al! | soiled. 126, plus |- P. & P 
famous radio manufacturers j s 


surplus and are fully inter ° All-Ory A.C. Mains Supply 
leaved, impregnated and RADIO & TELEVISION COMPONENTS Unit size 34in long x 2dir 
guaranteed wide x gir deep 
supply a omplete al 
Primary 200 curt using the above 
ou 16 Mponents to incorporate the 
above Power-Unit, 196, post 
350-0. 350 paid with circuit 
4 (e hr 4 PERSONAL 
PORTABLE btidget Satetiee Cabinet. 7 
. 5 Sin. cw. S-valve 
300-0-308 ? J a CABINET m ed. long - wave 


takes stc. twin gang 


= 2 
, 


130.0150 
4 


speaker 


156.0.150 Wave-Change Switches 6 
be us > eate . 43k n T pole 3-way, 2-; 4-pole 3-way 

he - , t ; S-pole J-way, 19; 3-pole 

. ” j 19 ; 2-pole |-way midget 

280-0-2860, & da . t / ; 2-pole 

4v 2 ame jrop-t j-way, 36. P 

Drop thro ‘ v 

6 v 2.5 amg Pre- Signet Midget 

- per pair 
Stennatuen 465 Ke. 1.F.s. 


per parr 


465 Ke. Midget 1.F.s. Q! 
ong. lin. wide 
very famous manu 
Pre-aligned adjustable 
cores, per pair, 126 

sre iron-Cored. Q /20 
hté niate ‘ n.dia., 76 
© 4-way used as lun lron-Cored 465 Ke. Whistle 
"#16. 4 B7G vaive Filter, 26 
Aute-wound ete . " rs, 2 Midget twin T.V. Chassis. Size 92 x 9 x 
1460 ma. 4v Jamp. 2. dams tg 
3s ame nm £ ° 
ss m. ane Standard 465 Ke. 1.F.s. Q.120 
‘ >p-thr g-wave TRF coils jin on-cored. 3 x te «x gin 
350-0-350, |20 x jin. wide: con ae ie ; per pair, 96 
oh OS Se with 4-valve all-dry Valve Holders. Paxolin inter 
ational octa 


Auto-transformer and battery cire 
combinatio { voltages ondenser Kit, comprising niature con sers r Kiet phn onal 
g 110 wv. 70 watt, and 3 moar ea aes ‘ ceramic 
windings at | amp, 2 vo F Preteng ts ature resistors, 3 B7G, slightly soiled 6d. each 
— a _ Cord. 3-way 0.3 ams 
‘ Pensolda é voit Light Weight s per yard, 1/3 per yard 
Heater Transformer Soldering tron, weight 34 Ceramic P.F.S. 3 each of the 
180 v.. 6 } amp.. 6 2 v : fs xe with Ii yards following . 330, 220, 180 and 82 
mo f 
— 5 and suitable heater 26 
> r. Primary 230/250 volts, 106. Post & pack Trimmers 5-40 pf Sd. ; 
P.M SPEAKERS 0-110, 10-250, 10-450 pf., 10d 
i. Three-bank, 50 pf., 13. Fou 
with he ELECTROLYTIC CONDENSERS bank, 50 pf, 18 


. . 2 350 working 
136 350 
1é 
is 126 


working 


Twin - Gang 0005 = Tuning 
With trin 
200 working 


Condenser, 5 - 
ners, 76. Post and packing 6d 
+ 450 working Twin-Gang Midget 00037 
®) 146 116 500 working z ee per dust-cover and 
“ 7 146 500 working Y t 4 Post and pkg. 6d 
te M.8. Speaker Field Coil é poe 450 working , 4 4 Maks Greeks. 03 ame 
100 ohms, speech coil 2-3 ‘ -. 280 and 410 
ohrns, 176 Y > orking ’ SO ¥v D ohms tapped a 
> e ot . - 250 v 2 amp., 717 ohms, tapped 
380 working and E ; mid y . yhms, vite 
mid, 25 working i 2 0 np., 950 ohms 
erg: Television ai here: a ‘ ) 26; 02 
Speaker by PLESSEY alana ‘ = hah. witeeous 
ee oe ee MAINS or BATTERY SUPERHET PORTAB prising » each 3d 
or yee Cons. prisir 
edlum-wave Wwame serie! and long-weve loadin ‘ Controls by famous 
hens ige on-cored screened M. os come b fr Pn i cee Long spindle and 
heape a t " v6 | and 2 meg... 4- 
9 beac! f METAL RECTIFIERS, 250 v 60 m a. latest midget Selenium ty; post 20, 25 and 50 K.. 36 each 
Post and packing 3d. each 
OUTPUT TRANSFORMERS dard type 5.000 y mp.. 2 ohms 
eech coil, 49 ; Push-pull 6 v. 6 matching 10-watt 2-ohms 5, o-. Constructor’s 465 ke. 1.F. Kit, 
4 speech coil 2 ohm with extra feed-back windin omprising 4 double pie wound 
2-ohm speech col, 33 oils on jin. Aladdin formers 
ranstorme t t ron cores, 2 cans 34 = Ia x 
trimmers. p TR sev o° } a KNOBS d e ” ; 1 n..four hundred pf. silver mica 
and mediun or > 4 


nd two paxolin mounting 
valve holders, 2 > 6 VOLT svannahe 4-PIN VIBRATOR n 46, post paid 


m 


Constructor’s Parcei 


, t 
Post paid | 
EXTENSION. SPEAKER CASINET 8 gauge steel cadmium 

Volume Controls, | peake mplete with volume ce >t an Fe ated complete with 5 coil cans 
ding cabinet in siiver and gree Ideallfo Jrooms, et th size (th with iron cored 
6 f pad former. Th 


Televi ion Chassis: Size 9} 


manufac 


ese are wound for 
television frequency. 66 each 


Terms of business: Cash with order. Dispatch of goods within 3 days from receipt of order. 
charge !s not stated please add 6d. up to 10,-, | - up to £1 and 16 up to £2. 


Where post and packing 
All enquiries and Lists, S.A.E. 
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LINE & FRAME SCAN 
COU (re- 


noved from 
chassis) 
ow nped e 


RADIO & TELEVISION COMPONENTS 


CHOKES 
100 mA. 10hen 7- 
60 mA. 6-10 hen. 49 


AMPLIFIER CABI- 
NET in cast aluminiom 
with chromium plated 
plete with 
chassis with 
and electro 
puts in 18 gauge 
LINE & urmer r Size 12 = Bj 
E.H.T. TRANSFORMER 5 Kv . , ; aaes P.M. FOCUS UNIT. For any 
oved from chassis) Fin 
winding EYS! Will 
couls Both items 
d separately 


or llin. tube, except Mazda 
Hlin., state tube, 126 


Pm. FOCUS UNIT 
Mazda !2in., 1S - 
CONSTRUCTOR’'S 
PARCEL, comprising 


eis j 
S-walve superhet chassis - 
with LF. and electrolytic — - ’ ‘ > 
cut-outs, size 13 « 6} « . s 
gin complete with ie - F = 
J-wave band scale (new . 3 “a 
wave lengths), size i % . > 
ligudiin. approx r+ } 
drum, drive spindle 
back plate, two pulley f ) | 
wheels and five inter — 


national Octal Paxolin ° ut t 
HEATER TRANSFORMER valve holders. 11/6 post ae 2 Ge, Se wh 


Primary 230-250 v.. Secondary acid froncadjustment. 26 each extra 
2v.. 2.5 amg S- 


CABINET, as illustrated, requires 
repolishing. Size 19jin. x Hin. x Gin 
Size of scale ut-out Bjin. x= 4jin 
1S - post paid 


FRAME O©O.P. TRANS- 
FORMER, inductance 10 hen R. & A. mains energised | 600 
atio 10 96 ohm field, OF. transformer 
5.000 ohm impedance 186. 
FRAME BLOCK- a post and packing 2 
Gc Oo - 


CONSOLE CABINET. requires re 
polishing. Size 33in. x 20in. = 13in. with 
sloping front, 3 bars across fret. Size o! 
scale cut-out 8)in x 4hin FOR PER 


SONAL SHOPPERS ONLY. 30- 


SMOOTHING CHOKE ROLA Sin. PM 
2Zhenry 200 mA. Price 36 


transformer. 166 
AS ABOVE, but com 
th 2 }-watt resistors, | 


6IRON CORED COILS on 
a ee . Aladdin formers |3.5-50 metres 
t vitr u ° 
MOTOR TELEVISION CHASSIS arecesega | 9S-6emcwes, 9020 aewe 
MOUNTING 19 valve-holder cut-out CHASSIS, |8 gauge Tuned with a .0005 gang, IF 
THREE WAVE BAND COIL BRACKET » Complete with 5 Amphone aluminium, 5 valve frequency 465 Ke Complete 
PACK, on -cored coils 12-gauge alu Octal valve holders and holders trans with circuit. 8/6, 
39 lobss ames intoms fox rem tog_gane” Sue fermecand2 eee 
7S gun mdi ox. nee and packing | 144 x 12« thin 18 gauge 11} « 74in., sloping 1ON TRAPS for Mullard o 
Double-ended perspex trimming 7/6 each aluminium. Post and packing front. Post & pack English Electric cubes. S/-, post 
tool given free with each pack 16 1. ng | 4- each paid 


23 HIGH STREET (Opposite Granada Cinema), ACTON, W.3 


Hours of Business : Soturdays 9—4 p.m. Wednesdays 9—! p.m. Other days 9—4.30 p.m Telephone: ACOrn 590! 


Wiecess Worip Aprit, 1952 


. LTD GARLAND ACIV 
AMPLIFIER 


mediate delivery on this amplifier. Specification is 
t, |1.S watts. Frequency response, flat from 
harmonic distortion, measured at | ,000 

with tone controls at zero setting, less than 0.2 
feedback over output transformer, output valves 
Two inputs, requiring respectively 0.03 v 

tput. Treble and bass boost controls. Power 

r magnetic recording pre-amplifier. input socket 
e-ampiifier The valves used are 6SH7 triode 
$zZ4 The output transformer 

with primary inductance |00H 

eakage inductance and self-capac 

of feedback without phase-shift or 

5 ohms The amplifier is 
>n mains, 200-250v. Price 
age forwa harged ¢ refunded on return 


MODIFICATION UNIT UE2. A pre-amplifier and oscillator unit 

P ed for use with the above or similar high quality amplifier, thus 

t possible magnetic recording and reproduction, limited 

. . eristics of the tape desk or table used. An EFI7A low- 

THE LEAK POINT ONE + loo db ea: Ay acair tine 5 weed, and an cecillator supplying h.f. bles end Grace 
° me e 27 guineas me ar * = . P t for the est ercivity tapes. A neon is used for recording 
9 guineas, nee : m . . dicat lor r supplies are incorporated : these are normally 

- want y Sayers pote: “ ros pe >y the ame r. The unit is supplied assembled and tested 


ROGERS © ACOUSTICAL 


The Acoustical Q tt amplifier, priced at €3$ including pre-amplifier 
9! particular appeal to the musician, containing as it does provision for 
nation of sur flerence harmonics and compensation for increase 
distortion the tual programme signal at different settings 

CONNOISSEUR h onnoisseur two-speed motor is designed and 
ade tc paps tandards, for those who want the best. The two speeds 

} and 78 r.p.m., are selected by a switch ; the turntable is 12in. diameter 
ap d main spindle running in phosphor bronze 
r s vibrationless and is suitable for playing 
crogroove recordings Price is €22 188 
, g purchase t onnoisseur super-lightweight pickup. for use 
) the above nterchangeable heads for standard and microgroove 
araings The mature systern which is fitced with semi-permanent 

asily replaceable The ¢ complete with two heads 


. f ers the following are specially recom 


ty for use with the other 


a 13. 


LAND TAPE RECORDER 


As pioneers in the field of magnetic recording in a reliable 
but inexpensive form, it gives us great pleasure to introduce 
the Garland Tape Recorder 

This is not a kit, but a complete assembly, ready to plug 
into the mains. No wiring or soldering to be done—just plug 
in and recordandplayback from radio, microphone or pickup. 
Incorporating the new Lane Tape Table and the UE7 Ampili- 
fier, housed in a handsome walnut veneered cabinet, and 
supplied complete with a 1,200ft. reel of Scotch Boy high 
coercivity tape and a spare spool. 

For A.C. mains, 200-250 v. Demonstrations at Deptford and 
Lewisham. 


UE? MAGNETIC RECORDING AMPLIFIER PRICE £35. plus 15- THE NEW LANE TAPE TABLE A new and 

a 7 a ble f 7 patly improved versio f che popular Lane 
carriage. Crate charge fe nelude the use of three motors 
> tea and very fast wind-on 
£1 (not charged if you | » nd (under one minute), thus enabling 
ticular recordir to be selected rapidly 
undertake on your order s before. heads are high impedance on mumetal 
‘ ninations, with half-tchouw gap, giving a half-hour 

to return crate carriage aying time on each side of a |,200ft. tape reel 
Price 1s €16 10-, plus 10- carriage. Crate is not 
paid to us ). harged provided undertaking is given on order 
tha t will be returned carriage paid to us 

herwise charged ¢! 


LITERATURE ON MOST OF THESE ITEMS IS AVAILABLE ON REQUEST | 


COLLARO 3} ACSII 3-SPEED AUTO 
CHANGER Non-mixing, plays exght 7ir 
0 records at 334. 45 or 78 r.pnr 
two plug-in pck-up heads inco 
re styl and made by Aco» 
RCSIL SINGLE SPEED AUTO 
CHANGER. Non-mixing, plays eight 78 r.p.m 
0 © 2 records. Supplied with Acos made 
head corporating sapphire 
gnec price Cll i4 ti, PT 
: e, €12 3/2, inc!. PLT 
COLLARO AC47 SINGLE-SPEED TURN 
TABLE MOTOR Centre-drive governor 
mtroiled heav nduction motor, for A.C 
00-130 v. and with flim aa 
Variable speed. Price €6 134, inci 
COLLARO ACSi4 RECORD PLAYER. 
For 78 r.p.m. records. Rim-drive — with 
auto. stop. tur —_" © sg up with plug-in mag 
netic head P ncl. PT 
DECCA THREE Sree GRAM. MOTORS 
For 334, 45 and pr t singie-lever 
peed selectior For ~~ 
per incl 
DECCA TURNOVER PICK-UP. 
fidelity crystal pick up with turnover head (two 
pen res) for use on the above or other mult: 
eed t (inci. P.T.), €3/19'4, 
ACOs. “GP20 HIGH FIDELITY CRYSTAL 
Limited supplies of this famous 
available. Price €3/14/5, inc 
PT 
LUSTRAPHONE MOVING COIL MICRO 
PHONES Type CS Response substantially 
flac to 8 kc s. Impedance 20 ohms. Fitted with 
switch, €S each Type CS!I/Z. As above, but 
mpedance 200,000 ohms, €$'12 6 each 
MAGNETS RECORDING TAPE. Emitape 
2i-; 1,200f., 38- scotch 
Ourex 1, 200fr 35 - 
ROTARY CONVERTERS Ex-Admiralty 
put 24 v. D.C. ; output 230 v. 50 c.p.s. at con 
tive Admiralty rating of 75 watts ; in heavy 
case with plastic front panel ; stepped 
a“ meter 2}in.0-250v. Very 
>n, but meter glass may be cracked 
f y, €5 10- 
LIGHTWEIGHT RELAYS By Advance Electric 
Co. of Los Angeles 28 v. 1,000 ohm SPCO 
Cor < ne lSA.atliOv. Weight, Ij oz 
ncluding fixing, I2in. x Igin. x jin 
e hole fixing 3 6 each 
CERAMIC SWITCHES SPB8W ; extra contacts 
to three can be easily fitted and riveted stop 
ver plated contacts. jin. dia. spindle 
end of a spindle drilied and 
tapped and flacted, 3.6 
OuTPUT TRANSFORMERS Varley DP47 
Primary 10,000 oh Anode to Anode. Secondary 
3.75 ohm plus 3.75 ohm, in parallel for 3 ohm 
speakers n series for 15S ohm speakers 10 
watts rating Enclosed in bakelite case, 28 6. 
Single-endec 441 ratio, 60 mA. rating. Matches 
tetrode and pentode output valves to 3 ohm 


10 H 500 mA., 1S/-; 15 H 

100 mA., 126 ; 17H. 60mA 

<6 note 20 mA 46; 70 H. 20 mA., 46. 

ex manufactu rers 

FLUORESCENT CHOKES. For 80 watt tubes 
Ex-governmer of rough appearance but elec- 
trically sound. With each one free a 7.5uF P.F 
ondenser which may or may not be sound, 96 


each 
INSULATED TERMINALS. Black moulded 
screw-to p type, 4 for 3-, 76 per doz. ; $0- per 


HANDLES Make your equipment portable 
with chese ubstantial moulded alloy, sprayed 
green, w take whole hand comfortably. Four 
t tapped 2BA, 13 each, four for 39 
REACTI ve CONDENSERS. Bakelite cased 
mica d — < Not surplus 0.0005,..F, 34, 
0.0003,.F 
METAL RECTIFIERS. Type MR2, 125 v. at 
100 mA. T n series required for mains voltage 
Price 4 Type 140/972. 250 v. 25 mA. (with 
reservoir condenser) Small size, ideal for test 
equipment, also in place of 14D 36 in T V circuits 
Price 6 6 each. 6v. | A. half-wave (or full wave with 
T. tfmr.), price $5 - each ; 12 v. | A. bridge, price 
86 each 2 v. 4 A. bridge, price 226 each 
AMPLIFIER ACIi. This popular amplifier is 
still available for those who desire good quality 
at alow cost. Output is 5 watts, and volume tone, 
and controls are incorporated. High-grade output 
transformer H.T. and L.T. supplies are from mains 
transformer, thus isolating chassis from mains 
Amplifier wired and tested és 2 6, plus 5/- carriage 
TELEVISION MAGNIFYING LENS. 9in 
; Vin. filter, 60,-; I2in. clear, 7S/-; 
Carriage and packing 5S/- each 


EX.GOVT. POTENTIOMETERS GERMANIUM DIODES. By leading mane 
Wat nind facturers Wire ended ass enclosed type 
age eneth if pecial offer at 4~- each, or - per dozen 
MINIATURE TANDEM POTS. 30 k. plus 
-- nor 3d 7 S k, with S.P. switch. Spindle diameter jin 
ox vdie length j from end of bush, 26 each 
VALVEHOLDERS Ceramic : UXS (807, etc.) 
- Ux medium (1625. RK34 
BIG (EFSO etc), 9d 
int. Octal, 9d. each, 76 
9d. each, 7 6 dor. Br. Sp. 9d. each 
oz. ; UX? med., 9d. each, 7 6 doz. ; UXS, 9d 
ach, 76 doz. Paxolin : Br. S, Br. 7, UX4, UXS 
IX6, UXK7, 6d. each 
HEATER TRANSFORMERS. Pr\. 220-240 v 
< 1S a. 76 each. Pri. 220-240 v. Sec 
416 each ; Pri. 205-225-245 v., Sec 
auto-wound, 89 each 
L. TWIN FUSEHOLDERS. Totally 
c type in Black Bakelite, for pane! mount 
2 - each 
AERIAL RODS opper plated steel. Fit into 
each other to make up any length aerial. Per 
2-; per gross, 18 -; per thousana, €4 10- 
W (earthed METAL ‘CUTTING SHEARS. A robust tool 
_ slider) e-inch blades will cut up to 16s.w.g. aluminium 
Carbon Min Per pair, 2+; per dozen pairs, 21+; per gross 
Carbon Mini ; pairs, tt 
TRIMMERS Miniature ceramic air-spaced 
3-30pF, 6d. each. Philips concentric type 3-30pF 
8d. each Standard size ceramic air-spaced 
mmers, 30p! 1-; SOpF. 1+; 75SpF. 13; 
rar compression type trimmers, SOpF, 6d, ; 
All new and unused. Spindle diameter j 0 SOpF. t-; 100 100pF, i - ; 200 500pF 
nal! cases. Quantity prices on applicatior 13; 1.000 pF, 9d 
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n Trop 


2SDse 


Carb 


TRF. COLS. or long and medium waves 
CARBON RESISTORS. Large and compre! With react rding, 69 per pair. Without 
sive stocks at following prices: | w., 4d. ; 4 eaction winding, 6+ per pair 

Sd. ; | w., 6d. 5 2w., 9d. 5 4, I each AMPLION TESTMETER i Ror ges A.C. and 
Among the values available at press date are tt Jp to S00 v. A.C. ar Resistance 
following , p to 200,000 ohms, |,800 oh ms per vole A.C 


Quarter Watt: '9 |2.! 22,3 ; and Dx Price €S 


CLOSE TOLERANCE SILVER oncA, CON. 
DENSERS |, 0OOpF (0.001,.F) 13 each 
OOpF (0.0001 ..F) i 9d. each ‘cost 0 0004,.F 
! 9d. each 
HIGH CAPACITY PRECISION MICA 
CONDENSERS. We are again able to offer a 
mplete range of these condensers, of which 
we have now sold over 25 Accuracy plus or 
minus 0.5 (point five) per cent. of stated value 
Pure mica and copper foil 


20, 27, 33, 50 
? 07 
330 ry" “0. nye 12k (k) 0 205276, 
55 k, 68 k, 7 > k ) Many standard values to better than ! per 

750 k - r . 3 " an be made up by _—_ ee combin 

; on of 4) + 2k 1 k+g 
3k. 3.3 k a os cc en fs : a (A table of ower 150 series and 
27 k, 30 k, 47 k, SO k, 68 k paral mbinations of these condensers, in 
Four ba - FP a - 56k, 68k. 2 k 470 — - + .. - — 5 AN, comes etc s 
ok s . i ae “To la CONDENSERS (pfs). 2, 4, 10, 15, 20, 30. 50 
each. 2% 4 w.: 4k, 10% 5 250 75, 100, 160, 200, 6d. each. $ 6 doz. 220, 300, 330 
Im, 9d. each. 5°, + w ) ¢ ), 1,000, 2,000, 4,000, 4,500, 4,700, 9d. each 
130 k, 600 k, 6d. each 3 510 doz 
910 k, 18m, 9d. exch. 5%, 2 w 10 w HIGH VOLTAGE MICA CONDENSERS 
12m, td each ecasngees s dat stocks Ceramic feed-through t)pe, 10C 2178, 0.0002,.F 
of many of these valu 5 kv. wkg.. 26 cach 
WIRE ENDED WiREWOUND —o HIGH VOLTAGE PAPER CONDENSERS 
4 watt: 50,90, Id each 6 2 10C 12541 in bl = bakelite cylindrical case 
Beach. 10 watts : 90,170 350. "950 51 eons i single screw fixing. O.02.F, Skv. wkg., 19 each 
watts : 5, 30,40, 120, 150,3.S5k, IS k.2 — 1S sw TUNING CONDENSERS. 50 pF max 
watt: 5. 100,25 k. 36k, Il k, 30k eac 3-hole fixing. spindle diam. jin. spindle length lin 
CLIP FIXING WIREWOUND RESISTORS 16 each 160pF (0.00016uF maa.), upright meg 
25 watt: 4, 350, 717, 5 k, | c with 4 o ng feet, spindie diam. jin., spindle 
45 watt : 14 k, tapped 2 k < 5 tt ength 23 each 
50 k, at 26 each. 200 watr 0 10 20 THYRATRONS. Type NGT!I (CVIi4! 
50 k, at 3- each. We have stoc 4 v. heater, anode volts 350. Anode current 
heavier wattage resistors ; quantit r s of peak | a. average 200 mA Control ratio 40 
application S-pin British base, with anode top cap, 66 each 
CATHODE RAY TUBES. Pi, Electrostatic 72 - per dozer 
ntensifier-cype C.R.T., diameter Sin. ond HEAVY DUTY OUTPUT PENTODES 
anode voltage 2 kv max r r ne Type PT25H 4 v filament, British 5-pin base 
voltage 4 kv., medium persistence ree Br d Have been successfully .sed strapped as triodes 
new in original crate or carton, 22 6 eact quality amplifiers, § - each, 48 - per dozen 


16 
16 
16 
16 
19? 
19 


PRIORITY TO DEFENCE & EXPORT ORDERS 
ALL GOODS NEW AND UNUSED, OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT 
HAVE BEEN FULLY TESTED AND ARE IN GOOD WORKING ORDER. PLEASE ADD POST 
OR CARRIAGE ON ALLITEMS. KINDLY PRINT NAME AND ADDRESS. POST ORDERS 
TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY 


CHESHAM KOUSE, DEPTFORD 8 OBELISK PARADE, LEWISHAM 
BROADWAY, S.E.8 §.E.1 
TELEPHONE : TIDEWAY 44/23 TELEPHONE LEE GREEN 4038 


BUILD A PROFESSIONAL ALL KITS INCLUDE 
RADIO OR AMPLIFIER “EASY TO FOLLOW” 
AT LESS THAN HALF POINT-TO-POINT 
TODAY’S PRICE WIRING DIAGRAMS 

| ESTABLISHED 25 YEARS. 


A MAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION “ PRE-SET" THE WIRELESS WORLD 3-VALVE SET 
RECEIVER 


STERN'S RADIO TUNER MANUAL Price 2 
P F 


Owing . 
1-Vaive 7. R.F. Tunine Unit ‘ « 
\ 4Station “ Pre-Set'' Superhet Tuning Unit 
“ 
2-Valve Saperhet Tuning Unit 
Long W 


“ 
Pr 


THE WIRELESS WORLD MIDGET A.C. 
MAINS 2-VALVE RECEIVER 


“ : £3 10 


THE “SUMMER ALLDRY"’ BATTERY 
PORTABLE 


THE WIRELESS WORLD 
MODERN CRYSTAL SET 


the election of THREE STATIONS t 
itions, es tation being recetwed by the 

ie & Cul 

alld this new type 


PICK-UPS 


GP 20 


ng Cust of selected culls) 
¢ (available separately for 


M “ mpoornt ia t, make 


Goidring 


i %& Send 6d. P.O. for our STOCK LIST, it shows “ hundreds *’ of Wireless 
A KIT OF PARTS When ordering please include 


“7 -"“" STERN RADIO LTD., 109 © 


ove 7 eo Tel.: CENtral 


THE “PRACTICAL WIRELESS"’ THE Famous 
“MINI FOUR” 
BATTERY PORTABLE 


F kat3- 
Col) Packs. Osmor Midget Coi! Peck. * 
, * « a L wave 


TWO NEW DENCO ULTRA MIDGET 
SUPERHET COIL TURRETS 
Both having a Rotary Turret Action 


a ‘ ‘ . RE 
SET” UNIT . a rea . ' 
Weymouth Miig 

ar dK ‘ 

, ach win 516 
Wearite Pack, 4) 


£9100 


re itm 
I Core, 4ie 
Transformers al 
' v 9a 
ts 30m o 
E.H.T. Transtormer Pris 
ay ’ 596. bb 
Heater Auto Transtormers 
€ ary 098 
Re 79 
79 
Filament Transformer 
+ ar 83.4 
r\ 
196 
Metal Chassis. cube 
‘ 31 


83 
Matos Transiormers 


mapiete Recety 
ecosmary data 
an be supplic 
4 vt 


THE FAMOUS W.B. “STENTORIAN’ RANGE OF P.M 
SPEAKERS Cee See 


oe either s 


impe z 


hms i 


sRHTS 
SENT “EMT 


F Wave Bridge Rectibe:s 
“PERSONAL SET" BATTERY i b ma. : . 
ELIMINATOR ; . 7 ii cae ive i ’ . 


Midwet 


me 1 


@5-: X For charging r 26 
Output Tra A Variable Resistor tor 

watt M ‘ pt amps 

ect ¥ Meter Rectifiers 
rat 25 - ttt t t 37 A 9 r 
.. Seientum Rectifiers HT 

i - 100 mA..8 
Charger Transforme's 
16-8 mid Ke tach ha 
iin 


79 
Deneo | F. Liner 
Potentiometers , w} 
ad a. * ‘ nh nK amr ~ hire 
oar eae 39. Pr Television We kee r preher 
ments The View terT V Asser 
howing Practical Laye . Price Lie 
‘ 5 6 (in 
Price 47 6. neg. 2 - cack ponents tor th ve « e 
“Q° Maz Chassis Cutters. The q 
of Cha sue 


and many KITS OF PARTS for both Sets and Battery Chargers. matbod ‘ 
st of Post and Packing. seat tie. dia 


115 FLEET STREET, E.C.4 


5814 and 2280 ein, neo Mem = 


“ 66 
OMPLETE KIT to Surplus Potentiometers. A atanda 
Mize of aasembied lies n mK. 16 20K. 25K. & 


CLYDESDAL 


Bargains in Ex-Service Radio and Electronic Equipment 


Wir 


COMMAND RECEIVER UNIT Bc-455 


LYDESDAI L 
Paice OBI * 50 - 


COMMAND RECEIVER 


POST 
EACH PAID 


ccTCceyY 46129 


CLYDE non ~ 
PRice 


* 90 POST 
sd PAID 


5 


COMMAND TRANSMITTER CHASSIS 
of 


hn ee g's 
Puck LY 


POST 
PAID 


15 - 


COMMAND SPEECH MODULATOR 
456 


VRi« 


ai case 10} 

LYDESDAL . 5 CARRIAGE 
Pui BOM 37 6 PAID 
COMMAND TEST EQUIPMENT (IE-65-A 


u 


CARRIAGE 


LYDESDALE 

CLYDESDALE'S £99. 10.0 acs 

JEFFERSON TRAVIS UF-2 TRANSCEIVER 
CHASSIS 


Teeese* 62.0.0 


JEFFERSON TRAVIS 
SUPPLY 


CARRIAGE 
PAID 


UF-| POWER 


CARRIAGE 


* 25 - PAID 


TR CHASSIS LESS VALVES 


ptt ee 
PRI 


APS-1} 


PosT 
PAID 


CLYDESDALE 
raick omy 20 


BC-415-A TRANSMITTER CHASSIS 


CLYDE 


raice omy 29 6 


TRANSMITTER TUNING UNITS 


ARRIAGE 
PAID 


' a ¢ 


EX-U.S. NAVY TEST OSCILLATORS 


TS24 ARR 


tay . 5 
PRICE 


ARRIAGE 
PAID 


£7.9.6 


TS24A ARRI 


CLYDESDALE § 
PRICE ONLY 


ARRIAGE 
PAID 


£7.19.6 


U.S.A. PATT. MORSE KEY TYPE CJB 


LYDESDALE'S 
PRICE BLY 12 6 


TRANSMITTER UNIT T.1154 
7M 
cLYD z 
PRIEE GOL “ £12.12.0 


RECEIVER UNIT R.1I5S5 


CARRIAGE 
PAIL 


CLYDESDALE'S 


Paice osty  £13.19.6 


POWER UNITS FOR 


CARRIAGE 
PAII 


T.1t1S4 RSS 


‘ 


yee Iga. I 
E's 
PRICE ONLY 63 - PER UNIT 


THE P40 V.H.F. RECEIVER 
Adm. Ref. W.7945.A 


CARRIA 
PA 


UNIT 


4 ‘ 
CLYDESDALE'S 


PRICE ONLY £4.19.6 EACH PAID 


$-440-B V.H.F TRANSMITTER CHASSIS 


} y 


CLYDESDALE s 27 6 


NEW LIST No. 8.8 


NOW READY PRICE | 6d 
. 10 


R.11SS RECEIVER 
u 


A.C. MAINS 


M 
» 
‘ t “ 


POWER OUTPUT PACK 
t t ‘ ‘ 


CLYDESDALE'S 


PRICE ONLY £21.0.0 


No. 9 SET MK. | 
Power Supply Unit 


CARRIAGE 
PAID 
RECEIVER UNIT, with 
in original wood case 


’ Al 


CLYDESDALE'S 
PRICE ONLY 


CARRIAGE 
PAID 


£10.0.0 
W.S.18 RECEIVER SECTION 


AKI 


CLYDESDALE'S 
PRICE ONLY 
23. 


32 6 racu 


CLYDESDALE'S 
PRICE ONLY 42 6 EACH 
‘ 18 
THROAT MICROPHONES 


CLYDESDALE'S 
PRICE ONLY 


56 PER PAIR 


FOR EXPORT ONLY 
NO. 38 MK. tl 


WIRELESS SET 
BRAND NEW 


4 ARI 


PRICE ON 


TEST KIT, TYPE 6 


A 


APPLICATION 
Ref. 105 720 


A 


nice omy £0.19.6 


FLUXMETER WY.0023 


Mas 


CARRIAGE 
PAID 


ay 


Due ne 


LYDESDALE'S 


PRICE ONLY £7.10.0 


CRYSTAL OVEN 


CARRIAGE 
PAID 
Few only) 
* t 
: « Gh x w ‘ 
LYDESDALE'S 
PRICE ONLY £4.19.6 
12 YOLT MOBILE AMPLIFIER 
I ESDALE 
price oxty» £10.10.0 


METAL (MINE) DETECTOR NO. 4 


CARRIAGE 
PAID 


a 
A 


LYDESDALE'S 
PRICE ONLY £6.19.6 


AMPLIFIER Al27! 


CARRIAGE 
PAID 


LOU 549 


LYDESDALE'S 
PRICE ONLY 


10 6 


PHOTO MULTIPLIER, 
Type 931A Assembly 


tay og Ss 
PRICE ONL 


INFRA — 


POST 
PAID 


CELL 


£3.19.6 RACH 
IMAGE CONVERTER 

SLIDERS 15 = nace roi 

PANORAMIC GUNNERY TRAINER Mk. I 


"LYDESDALE'S CARRIAGE 
PRICE ONL Y £50. 0. 0 EACH PAID 


MOVING COIL MIC HEADPHONE 
ASSEMBLY 


es, Microphone is 
S-way rubber 


keti tanks I 
CLYDESDALE'S 
PRICE ONLY 25 - 
TEL-REC HANDSET NO 


I 


POST 
PAID 


9 ASSEMBLY 
« M 


thaws py 8 
PRICE 


POST 


25 ” PAID 


Low “waa HEADPHONES 
DiR-! 


se s 
PRICE oN 


POST 


12 6 PER PAIR PAID 


HIGH IMPEDANCE HEADPHONES 


ecks 


CLYDESDALE’S 21 a POST 
PRICE ONLY PER PAIR PAID 


CLYDESDALE :. 


PPLY 
LTD 


2 BRIDGE STREET 
GLASGOW cs 


England and Northern Ireland 


WireELess Worip 89 


WEARITE LF. TRANSFORMERS T 
COIL PACKS 450 — 


r » Critivally 


‘ ‘ BRAN 
LASKY'S PRICE 
P age L -ex 16 @ 


Hot Migr ; ten ; 
. peice OO ca extn 12/6 Rai cee 
evi 


aND ARW ‘ 7 
TANNOY HAND-POWERED MICRO- 
Lhsny - PRICE mapas PHONE AND HEADPHONES (M ( 
LASKY'S PRICE 
ALL OTHER TYPES AND MAKES OF Sat ieon 126 
COIL PACKS AVAILABLE 
Oemor, Weymouth, Wearite, «t« 


SMOOTHING CHOKES EXPANDED 
on METAL 


4 
Asi : SPEAKER 
Putty ts CHANGERS 40 ma. 10H FRET 


LASKY’S OWN 

TEST PRODS COLLARO AUTOMATIC RECORD 
Made for salety 

test prods 


d 


artridge type t ao — ao > oe poor - isan 5 4 3. F.. 
re It Ole » pon BOs ° " . - , . 7 » ‘ > . 
ina g 44 per pair 4 te , - : : e 


extra 
stra 


MAINS TRANSFORMERS 
RADAR INDICATOR ' ary 


i oto | ALE WAVE RADIO! |: 
Sef AT HALF PRICE ‘s 


5 new valves. 

. <a o Sin. Elac p.m. 
“ a speaker. 
adem ea Variable tone 

control. 
arge elit dial, 
FILAMENT , ; 1 an amy 3 
TRANSFORMERS 2-speed = ‘uning 
maries . t with nylon drive. 
4 watt output. 
Sockets for p.u » wat 
and extension Bustage 1/6 
speaker. pace A GRAM MOTORS 
r+ eed a3 18 , ? 
vc. rr ‘ 


* Sireatt diagrams. 
Size of chassis: 15) in Bs. ““ UNtTS 
wide, Sin. deep, 2) in. . ge over 


OUTPUT high. . wilted with two 
TRANSFORMERS re 29 19 11 


s LARGE STOCKS OF 
LASKY’S P SE RESISTANCES ALWAYS 
NOT A KIT, BUT A FACTORY BUILT LASKY PRICE AV AILABLE 


U LIG c c S e e n e Price i 
JOB. FULLY ALIGNED AND TESTED f 10 19 6 x sek te 
iw 7. e i 


watt, @4. each 
Enclose 23d. stamp for full Complete with § valves 


‘ MIDGET YAXLEY 
details, circuit diagrams and and speaker ’ SWir HES 
tr * ? war 
illustrations. Carriage and insurance 10/6 extra 


ny s 2 11, a 


aie nese. | ALL YOU 2B RADIO VALVE RI QUIRE- | , on trom MENS DROPPERS 

‘LASKY's PRICE “176— MENTS AT LASKY 2 , 
or nh el | ANTENNA ROD SECTIONS SOLON-HENLEY ELECTRIC 

ri ARBON POT METERS | Pach section ix steel hear on . SOLDERING IRONS 

LASKY'S PR b together er 3 DAD Pre i ane 

WITH swirc 4 4 | EACH i. ae oe Chace 26 5 oon: S 


ctre 


TABLE MIC oo st — 


P.M. LOUDSPEAKERS LASKY’S PRICE 19 - t 
a ane e aD ised I : D Bi I 

JRA2. 10-12 WATTS CHASSIS] | }.'"°* Bow ane . 21 

Am IF = “ LASKY'S PRICE " Pwtage 1!- extra 


Uses an L tem . P Rect 


tage L/- extra. 


oe ee om “£7 19 6 ~~ 6 VOLT 90 A.H. CAR BATTERIES 
10 - extra 7 
Send 3d. stamp » for turt her det ls of J RA’2 Amplifiers N +4 by 
as end , 6 See ®: Ta ame, L.M.8.G.. 0 LASKY'S PRICE 
sly priced 3:6 : ’ ; riage 7 6 extra 


LASKY’S RADIO 


Lasky’s (Harrow Road) Lid., 
370 HARROW ROAD. PADDINGTON, LONDON, W.9 


Opposite Paddington Hospital) Telephones : CUNningham 1979 and 7214 


' A an A 


Hours: Mon. to Sat. 9.30 a.m. te 6 p.m., Thurs. half day 1 p.m. TERMS: Pro Forma, Cash with Order, or C.0.D. on post 
items only. Postage and packing extra, unless otherwise stated. All goods fully insured in transit. 


Aprit, 1952 


TELEVISION 
CONSOLE CABINETS 


Vs PLESSEY = BE LUXE BEAUTIFUL 
Y coavisats oor | WALNUT VENEER 


EHT Trans FLYBACK, AND 
USE A_ LARGER 
CLR. rhe BE, by 
usin BOOST 
E HY. 1 KEE 7 


r 


METAL hECTIF Width t rectifier 
FOR TELEVISION | |: : 


ater i far 

VB/LOSA, $ LASKY 

MWR LOSA, $26 ‘ 's 3 
R. Tube support PRICE 20 


and rear, 18 9 


CATHODE KAY TUBES 
types anc sizes) availabl fror 
Brand new and fully guara 
AN s( 
FRAME BLOCKING OSCII ; from £18 4 10 
LATOR TRANSFORMERS 15in from €22 16 10 
LASKY'S PRICE 4 6 a \ from £24 6 5 
, 4 tr l4ir rectangular [trom 22 s 
: . —s . — tom & Why not convert your 
WENVOE & KIRK O' SHOTTS | ‘#ble receiver to a con 
TV CONDENSERS — COILS for the VIEW MASTER. | sole 
14 - 10 cotls and 4 hiter coils, by ar 
10 - Exactly as specified in the onstr Adapt 
69 tion deta Available from 


PRICE 28 -. postage | 


RS tag 


Everybody is Bulding THE VIEWMASTER | {iii soSSsuit FILTERS. nto 


ad 5 -  aotinnsy pap 
par PRICE 1 )-AXIAL CABLE 
Alexandra Palace f AT LAST IT’S HERE 


i " Ss kY 


! ie s. 1 discount on 50 
Television for the home con- | . ; se witt ards or more 
structor at its finest . 
b.H.T. TRANSFORMER 
FOR VCR97. Primary 20 
, 0 cps. Secondary 
LASKY'S PRICE g5 |. es 
P age 1 = extra 
: L ASKY' ‘s. PRICE 
45 - 
SPECIAL OFFER 1/5 extra 
LINE TIME BASE KIT TELEVISION PRE- 
SOF . tras AMPL IFIERS, ‘or Londor 
t - . t 2 Stage, uses 2 
I L ae — : F13 ve Completely 


and D 7/6 PER P« 


ALL COMPONENTS IN STOCK A AND SOLD SEPARATELY ae 86 19 i Postage 1/6 extra 
tin. CLOSED PIELD LOUD- | 1.C.C. VISCONOLHIGHVOLIAGE rai - BR AND NEW AN! 
SPEAKERS. Ideai for television CONDENSERS (Cathode ra UNUSED. Ir 


ceiver } ess tra x ns Wl mfd. 6 ke, Price 46 ea C.R. TUBE MASKS prung we 
Ol mfd. 12.5 «V. Price 7 , 10 
CASKY'S PRICE 176. nid kV Price 16 /- : LASKY ‘spne 


\ . . , ar 5- 


ag 


Owing to the ext eme shortage of meta! and wire all : ; : - Sas ETY CR ed 
, > 
goods are offered subject to being unsold and prices are Flock spr 7 ) | 


liable to alteration without notice. > ‘ ry Pe 


LASKY’S RADIO 


LASKY’S Harrow Road tTD. 


370 HARROW ROAD, PADDINGTON. LONDON, W.9 


Opposite Paddington Hos ’ ’ ‘ cl 


Nningham 1979 and 7214 
Hours: Mon. to Sat 1) a.m. to 6 p.m., Thurs. half day | t TERMS: Pro 
items on Postage and packing extra, unless he se stated 


with order or C.0.D. on post 


neured in transit 


TrRELESS Wort 


EX-A.M 


RAS NE 


4 * 


LASKY'S 
PRICE 


10- 


76extra F 


£12 


VIBRATOR PACKS 


row 


LASEKY'S PRICE 


A 
LASKY'S PRICE 
176 


L cY’s P ce 
woo th rng - ; 39 6 


RECEIVER TYPE 25 


LASKY '$ 
PRICE 


106 


COMMUNICATION RECEIVER 
TYPE R115S 
—,- TRANSIT 


* 25- 


CAR RADIO PLUG AND DISTRIBUTOR SUPPRESSORS 
LASKY'S PRICE J « 
10 I 
EPICYCLIC 


ast 


Aria —_ 
DRIVES 
we 

> 


LASKY S$ 
PRICE 2 6 | i 
STANDARD TYPE EPICYCLIC 
LASKY'S PRICE 
¥ 16 


DRIVE 


| ALL YOUR TEST GEAR AT LASKY s | 


LASKY'S NEW RANGE OF 
STAMP TRIMMERS AND 
CONDENSERS 


POSTAGI 
PADDING 


LASKY’S PRICE 64. each LASKY'S PRICI 
5 - per doz 9 per Gor 
Cera LASKY'S PRICE | 

106 per dos 

PRESS BUTTON SWITCH UNITS 


iat 
LASKY'S PRICE 


ALL BRAND NEW AND FULLY GUARANTEE 


SEND US YOUR REQUIREMENTS 


B. TINS INSULATION TAPE 


LASKY'S 
PRICE 2 6 
TAG STRIPS 


LASKY'S 1d ER 


PRICE 
12 


64 ex 


raG 
4a 


6 and Vol 


T VIBRA- 
TORS 
LASKY 5 PRICE 


we OS feo aa. os 


A GENUINE MINIATURE 
2-GANG TUNING CON- 
DENSER 


Post 64 


No 

LASKY'S PRICE ea 
Put Qa extra 06 
Ho. 2 re 
7 * 


SERVISOIL 


£ 


LASKY'S PRICE 
64. «x 


INTER-COM UNIT SCOOP 


Station 


AC 


Manufacturer’s surplus. Brand new. For 6 
uses 3 valves, | each 2574, KT32, and 6J7 
Fully assembled and wired. 


AT A 
FRACTION 
OF 

USUAL 


COST. 


& 


ABINETS FOR 
INTER-COM 
CHASSIS 


LASKY'S 


A FEW ¢ 

VALVES 

SWITCH 
LASKY'S 
PRICE 
Carriage 2/6d 


LASKY’S PRICE BI 


65.5.0 
oD 7 - 
Carriage 2 6 extra 
Complete with all valves, 
speaker and indicator bulbs. 


WRITE FOR Ft 


25 - 


PRICE 


D¢ 


HASSIS 
LBS 


35/- Por 


extr 


HIGH VOLTAGE 


DENSERS 
vp 


CON- 
86 
operation 
main 


TOGGLI 


SWITCHES 
Long 


26°" 


' ' o » oe 
LASKY'S PRICE 4 /., eact 
' extra 


k ' 
LASKY'S 
PRICE 


ANTENNA RELAY UNITS 
TYPE CRY 29125 
BRAND NEW AND UNUSED 
IN ORIGINAL CARTONS A 
‘ ‘ Ne 


“ “ 


4 
s’ «© 


4 ‘ 
LASKY'S PRICE 
Pootnae 16 16 6 


PLIERS 
LESS 


LASKY'S PRICE P 1 3 on 
AND : 


SPEAKER CABINETS 
r with r oak 


126 


LASKY'S PRICE 


HEADPI 


ONES 


LASEK Y'S 


PRICE 76 l- 


AMERICAN AIR CORPS 


4 . . 


at 


LASEY 
PRICE : 96 


CONDENSER CORNER 


CRYSTAL DIODES 
LASKY'S PRICE 3 11 

GEC. type 46.1 34 

EX-GOVERNMENT 

INSTRUMENTS. 


CONDITION 

rite’ £18 18 - 

CIRCUIT TESTING OHMMETER. fy Eve 
‘ LASKY’S BA 4 

pace £4196 

F. RECEIVER TYPE R3108 

W AND UNUSED. IN © 4 


ri Ls 


} TEST 
TYPE 
adba PERPE 


“er 


LF. 


BRAND NE 


aaa’ 


ow vn 4 
Al t 


) de on eto CO 


QAvereaarVauerauwd 
we Me oPeaarK ae aur 


a 


A 


FULLY SCREENED TOP CAPS 
LASKY'S PRICE 16 t at 
BULGIN E.B.T TOP CAPS. F 
LASKY'S PRICE 2 - -« Pos t 
THE MONTROSE AC DC POCKET MULTIMETER 
PRICE 45 -. Postace 26 extr 
METAL RECTIFIERS 
eolt , A Prive Bll ? 


LASKY'S PRICE 
arringe 3 Gextra 


—-— oe 


LATEST PUBLICATIONS 
THE OSCILLOSCOPE BOOK. 
t rections . ' ' 


(87 pages) 
sive t 
Ipensive @ A anat . range 
PRICE 5 POST FREE 


AMPLIFIERS. (64 pages) 


Ld a vite ere o 


netat a 
oma tT 


PRICE 36. PO PREY 


VISION 


“ 


INEXPENSIVE TELI 


I s ul 


es, axing © 
PRICE 2 


6 FO PRES 


WIRELESS WORLD’ RADIO 
DATA BOOK 


VALVE 


. va 
PR'CE 3 6¢ 


4 


MONEY BACK GUARANTEE 
Everything ordered from Lasky’s 
is guaranteed to be as advertised. 
If you are not more than satisfied 
return goods for cash refund. 


iP STRIP TYPE 194 A 


> 


BRANL NE YY N 
nor RECEIVER 
air ane 


ni4 4 


109 VALVE |, METRE SUPERHET ZCP93! 


RECEIVER a&5i 
zoe 
NLT 97 6 


CHOKES 
A 126 


VCR?? CR TUBES 
TRAIN TRANSFORMER 
17 6 (postage 


First 


MAGNIFYING LENS FOR VCR9? TUBE 


100 MICROAMPS METER 


EX WD. TRANSFORMERS 


226 


ind print name and address 


irriage refer to inland only 


CORPORATION 


138 Gray's 
w.c.! r € 


U.E.I. 


Radio 
London 


Corner Inn Road, 


TERMINUS 7937 


This Month's 
G2AK Bargains 


PARMEKO H $4 SHROUSED CHOKES 
g\6 


G2AK 


8H at 
Ney and pack 
MOVING con. HEADPHONES ~ 
fs , eé ansf er 
A " RF 96 per pair 
TWIN RIBBON FEEDER 

8d . 


POTENTIOMETERS 

TRANSMITTING TUBES 
4 Bowed £3 10-e Ty 

4410 -« “ 

METERS 


22 6 eact Few 

CERAMIC 2 4 ©, 4-way tc 

CERAMIC COIL FORMERS ng by hin 
eaded 24 v 4 6 each. post f 

JONES PLUGS. 8 ale a 


Post free 
diameter 


16 per pair, 12 - per 
SHROUDED M.C. MIKE TRANSFORMERS. MC. mike or 
1,5 P&P 


CARBON MIKE TRANS., 2 - eact P_& P. 6d 
COMPLETE SET (14) TUBES, for AR88 Receivers, £6, post free 


‘ e paid Jers over ¢ 


€ alla t for jers 


except where stated Please 


der é1 


Please print your name and address 


CHAS. H. YOUNG, G2AK 


110 DALE ENO, _ BIRMINGHAM 
102 HOLLOWAY HEAD, BIRMINGHAM 
F . MIDLANI 


3- COLOUR TELEVISION FILTERS 


ely tinted to give blue 
e pee green foreground will 
viewing pleasure. Easily fitted. 


10° 109, 12° 126, 15° and 16° 196 


Tw. RAGE TEN LENSES with straps 


din. picture. Clear type 55 ea. 

1. picture. F ter type 60 - ea 
picture. Clear type 75- ea 
picture. Filter type 80.- ea 


> makes 


makes |5in 


Trade Enquiries Invited 


MAYCO ELECTRIC ¢:.: 


ISEBERY AVENUE 
ON, E.C.1 Te 958 
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TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 
MIN RE EAF AID TRANSFORMERS, PICK-UP 
NSTRUMENT DiLS ET 
RADIOMENDERS LTD. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 


VINGSTONE 22 EST. 1933 


TRADE ENQUIRIES INVITED 


iit eee iii itt ii i titties 


Bee wwe cee ee cee eee eee ee RESET EEE EEE ESTE EE eeee 


Wiretess W 


OSCILLOSCOPE TYPE i38P! We 


pleasure offering a 


SPECIFICATIONS 


Amplifier Max 


Oimensions é 


Price i Ne 414140 


, : j 
WALKIE-TALKIE TYPE “ 46° oo vad No 38 a TALKIE” TRANS. 
ete with 6 valves. 2VP2 ; P2 RECEIVER ase ved), complete 

P25 and ATP4, aerial rod ke ‘ t . " 


t 
new dit but ¥ ag 


' As 
44196 


A COMBINED SIGNAL TRACER AND 
AUDIO OSCILLATOR 


mat geht CONTINUITY METER 
" sal scale 0-500 ohms and )-206 he 

PUSH. ~~ ourPur a ee ving c perated 

ary 000 o battery 


8 5S wat 21 - £8 19 - 


MAINS TRANSFORMERS - ) . ve T. TRANSFORMER (or SCF put 230 
v f 2 ame st 110 v. 250 , ¢ 3,250 v. 6.3 v. at 0.6 aim. 2-0-2 396 
“HIGH: VOLT’ ‘RE OSCILLATOR : 
° 


Ky at 2 $103; 125 Kv. ac 25 


ve Television 


350 nd | each 5U4G, VU! 


ame v. tapped 


20 P 
GERMANIUM CRYSTAL DIODES, compiece CONDENSERS. | mi 
é bakelite 26. Electrolytics 

ppt 


d diagra 


a 
METAL RECTIFIERS 


50 
VIBRATOR POWER UNITS, 2 volt 
f moletely s 


s 
tor, and | EF36 or EF39 output 
A few modifications only 3 em 
which wil 50 - 3 3p r and portabi ase and all 
4 quality. Price . CATHODE RAY } Satna brand ttery fo ¢ se ctions 
foolproof modi ification n original crates. Guaranteed for f r - 
carriage and packing. television, 45-, carr. paid “38P | t t nst ns © c pplied for ‘6 " 
{ ed quantity only base, holder and shield in meta’ case de ’ requir t t bled and tested 
E.H.T. TRANSFORMER for VCR97. input ‘scope, 25 6, 26 carriage r ext rge s a highly efficient 
230 v., output 2,500 v. 4 v. 2-0-2, 39 6. KLYSTRON CVI29. Brand new. 8 trumer r MUS > 


every radio mar 
~ if unable to call please send stamp for 28 page Comprehensive Catalogu 


—cC. eaapeaciptaie & CoO. 


SPECIAL THIS MONTH 


| KW TELEGRAPH TRANSMITTERS 
pera 6 me 
RCA TRANSMITTERS. Type ET.4336 
. her. crvsta P nit Brar 
SPEAKERS : . 
¢ A NAVY MODEL COLLINS TRANSCEIVERS. TCS? 
| ete sets 


LL MAING TRANSYORMER MPLETE WITH METAI RECTIFIER No. 12 TRANSMITTERS. With coupling unics 
13 6 = 
MAINS TRANSFORMER AR.-77's. NC45. HRO 4 others 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT 
SOsHME p to 400 signs per m te on line and 


. 


NAVY MODEL TBY8 TRANSMITTING-RECEIVING 

EQUIPMENT 75 watts on M.C.W. celegraphy and 
watt celer Frequency rarge 28-80 me 

SILVER MICA CONDENSERS 


» excellent working condition 
MOULDED MICA CONDENSERS 


POTENTIONETERS . v k : demonstration upon request 
g 07, 814, B61, 866A, DET-16 and 
NDENSERS thers 
6 


WER MICROPHONE and other components 


n receivers and al! other 
t-wave eq 


Sccsos~| | PCA RADIO 


VE SCREENE 


tter Division Receiver Division :— 
46 The Arches, Cambridge @reve, 170 Goldhawk Road, 


London, W.6 Tel. RIV 3279 London, W.12. 
868 COMMERCIAL ST NEWPORT, MON Tele. 471! 


Tel. SHE 4946 
at 25 Wyndham Arcade, Cardiff 


THE WORLD'S GREATEST BOOKSHOP LYONS RADIO Ltd. 


L.T. MAINS TRANSFORMERS 
PRICE 2] 

TRANSMITTERS TYPE T1403A 
* FOR BOOKS *s 

ie ae 

Stock of over 3 > million volumes 


New, secondhand ©& rare Books on every rete 


e 
500 VOLTMETERS M 
subject Large Technical Books dept 


HIGH VOLTAGE CONDENSERS “4 «Sx mf 
taken for magazines. 1 i ‘ 000. wg. OAs Ot» 38 PRICE 109 


PRICE 
119-125 CHARING CROSS ROAD LONDON W.C.2 


* 3 GOLDHAWK ROAD (Dept. 
: BUSH, LONDON, W.12. 


10 
l 


WALTON’S of WOLVERHAMPTON; FAW UIT TT Vali daa aaTy 
ew — oe pi not shop trom home? l IGHTWEIG T EARPH OWE 


iu at n will follow 


je we offer The new Amplivox E.4 Earphone 
Send 3d ir has been primarily developed for 
se with offi e dictating machines 
dustrial equipments and hearing 
ransformers acs where a highly sensitive 


few example: 
T 


ght t, miniature receiver 
| Motors 


ators; Dipole vailable in O.C.  resistan es 


176 each plus 26 passenger 


WALTON’S WIRELESS STORES M4 
48, STAFFORD STREET, WOLVERHAMPTON aMPLIVO Shy 


2 Bentinck Street London, 


Aprit, 1952 Wrretess Wor 95 


UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment at Attractive Prices 


Very Latest Model Avo Vaive 1948) Signal Generator We have a variety of Re-entrant, 
Characteristic Meter, series as new and large Horn-type Speakers 
4, 1792 Je! asnew nplete Universal Avo Minor, as new Pam 15-watt Amplifier, 
Eddystone 640 Receiver, co ™M mike and ‘¢ , 
plete with valves. Perfect 
as new 
MCR-I, complete wit 
r- pack phones, et 


PM 


with 

Taylor sa AC D.C. Test 
Meter, 20.000 op As new 

Hunts Resletance Capacity 
Bridge, Je RB. perfect 
and as r 

Taylor Circuit Analyser, Model 
2OA, perfect a 

Avo Model 40, 

Avo Model 7, as new 

Taylor AC D.C. Test Meter, 

de A as 
Taylor. Windsor 


F 


omplete with 


as new 
Ekco 195! Model 10-wave-band, 
rt press-but Table Radio 
ew and unscratched 
Ardente Mobile {S-wate 12 
(20 Ac. D.C volt Amplifier, complece with 
~~ oe e-entrant Speaker and micro 
Triplett (U. s. A.) Valve Veoter phe ne. in perfect condition and 
n portable meta! case ) king order cis 10 0 
ARSS model LF, chassis and 
ase, complete 


speaker 


Test 


olts, complete with 

tion book. As new 

Hartley Turner Latest Model 
P.M. Speaker, as new Triplett (U.S.A.) Signal Genera 

Weston (U.S.A.) Test Meter tor, 10 bands. Direct <« 
model £772, A.C./0< x bration. 100 ke's 
©.p.v. in portable case, complete Crystal check 
with leads, etc. in perfect meter 115 to 250 
dition and working order 

Hambander, as Taylor 45A Valve-Tester, wc! 

412 10 0, charts. Complete 


"Wobbulator, 
as new 
Latest Model Avo Wind-range 
Signal Generator, as new 23 
Avo Valve-Testers, |948-49, as 


nm woode 
and perfect with ali valves 


478 10 (0 


éi2 


nN Output 


new 
Taylor 658 Signal Generator, volts A.C 


£12 0 


as oe 
complete and as 
ani0 0 
ecccce TTTTITITITITITT TTT 
We need good used equipment wrarertin, and are prepared 
to pay spot cash on sight. TO SELLERS SENDING PER POST 
OR RAIL PLEASE NOTE: state whether cash per registered 
post, Telegraph money order, or cheque preferred. 
Wharfedale Twin Speakers, in Hartley Turner 1950-195! qual Sound Sales OX +1! Tuner Unit 
Corner Cabinet ity Tuner Unit, with nplete with a 
rage cabinet re and as new perfect 
Otherwise Taylor 47A, combined Valve Sound Sales 6 watt Quality 
Tester and AC.D.C Test Amplifier, complete with 
meter Compelre with ound Sales Tone-contro! Unit 
charts, etc Perfect As new 
es Connoisseur 78 r.p.m. Motor » me 
Cossor Double Beam Oscillo and Turntable. As new a. Ton hie Gear. ion 
scopes, models 339 and 339A Hallicrafter’s $27 Receiver, euttinn be ‘a Pecks — divans 
Wit , ad < 


as new complete and perfec A so Bagapee § mes 
Ex w.o Gocitiater Unit, ref booklet _- > t i 


erence No 600!, audio Ardente 20 watt Amplifiers, 
os to 2 to 40,000 with MC microphone a 
cycles 8 t =. power gram inputs 
and perfect él4 all valves 
Mullard Raslotanes Ca acit attention, but a 
Bridge, as new . 7 ponents in these are ¢ Disc -Cutting Needles 
Triplett (U.S.A.) Signal Gen- Each mited quantities only 
t ” Leland Audio Oscillator, 20 re of | Post free 
to 20,000 cycles. A Evershed's 500 volt Megger n 
to 250 volts Complete eather case ! megohm 
and perfect aii 0 


sesccecseess AO ORR RRR ERE RE REE RE EERE ESSERE SESE EERE EE SESE R EEE EE EERE EERE EERE EERE EERE EERE EE EEE EEE EEE E EEE EEEEEEEEEEEEEEE SHEE EEE EE EEE EE, 


WE NEED AR 88's - BC 221’s - 348’s - 342’s ALSO 
COSSOR DB’SCOPES 339, OR 3339 ETC. 


eee eee eee eee eee eee eee eee eee ese SESS S CROSSES SEES SEES ESEESEEE SSE EEE SEES SHEE EEE SEES EEEESE REE SEESESESESSSEESEHESESESESESSSESESSSS SS ESOT 
Voigt “ Domestic” Corner Hallicrafter's Sky-Rider( pre Collaro De Luxe Microgram 

Horn, pe shes J war), 5-10 meter Receiver, c« portable zard-skin ase 

Less Speake plete and perfect with b With built-in amplifie nd 


As new 
Eddystone 504, 


and pertect ew 


as new 
Radio-Vision 
ew 


Wharfedale valves valves and 


ooo ai2 10 @ 


ARBS, Model OD, complete and 


perfect with all va 


head 


M.S.S 


1947 Disc Recording 
Deck, Cuter 


complete with 


432 10 0 


Voigt HC Serene Horn, ‘less 


Sprayed stone 


Ward i2 volt pe to 230 A.C 

Rotary Converter, with b 
radio filter unit, 100 watts 

50 cys. | phase. As new 

We have various Extractor 
Fans in stock o 6-1 4ir 
blades New, first-class makes 
at bargain prices 

Collaro RC49 Mixer-Changer 
As new 

Zollare RCS00 Record Changer 
As new 


2ye Workshop Test Rack, 


ci9 10 


cit to 


412 10 
0 


a3s 0 


power pack and speaker 
$.T.C. Bali and Biscuit Moving 
Coil Microphone, 
402'C. As new 
Magnavox 66 Duode, as new 
with output transformer 
B.T.H. RK Senior mains ener 
gised Speaker. As new 
Everett Edgcumbe Flux-Meter 
) portable case. As new 
Taylor Oscilloscope Mode! 30 
Complete and perfect 
Descaphone Office intercom 
munication Master Unit 
with 4 extension speakers 
AC./D.C Brand new 
perfect 


mode 


é12 


£10 


speaker. Non-auto-change 
new 
Air-King (U.S.A.) 
wire-recorder, complete with 
nd spare reels of wire 
110 co 250 volts. As new €28 10 © 
R.107, complete and perfect <4i4 10 6 
Qualtape Tape Deck with spare 
spools. As new 
Evershed's Wee Megger, 500 
r case. As new 410 1@ 0 
s her types of Evershed's 
Ohmmeters, Bridges, etc., in stock 
To cash and carry customers (trade or 
private) we shal! allow special discount 
so that we can avoid cost of time, packing 
and delivery. This applies to all goods 


cio 10 «0 


Ref N 940020, complete and 
as new m our stocks 
We have a large selection of British and U.S.A. Valve Testers, Test-Meters 
* and Signal Generators, etc. Your enquiries are welcome. S.A.E. please 
THESE !'TEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 
CASH OR CHEQUE WITH ORDERS ALL (TEMS LISTED RE CARRIAGE EXTRA 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) 1S OPEN ALL DAY THURSDAY 
Phone : GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9? to |. 


2 vor T TRANSMITTER RECEIVERS sin 
New 


22 


TYPE 16 2-VOLT TRANSMITTER URECEIVERS 
New 416100 


VOLT VIBRATOR UNITS - black stee 

din. s P 40 mA. Price 226 

ARMY PRACTICE MORSE KEY AND BUZZER SETS 

New 

RFI4 UNITS 

0 oo 

aj 

MAINS TRANSFORMER. 
A 4 

14 


10 " 23 


NEW tpg VAL — 
106. WO , 


OP D.T. RELAYS 
f ake a sk 86 
new SuL.noet UM RECTIFIERS 
$6 
MICROAMMETERS i146 
1OHY. 110MA_ BRASS SHROUDED CHOKES, 76 
TYPE |N}4—GERMANIUM CRYSTAL DIODES 56 
POLAR— TWO GANG VARI ABLE CONDENSERS on 
Mid 


ers please 


All the above Post Paid from: Dept. W.W., 


The RADIO & ELECTRICAL MART 


253B PORTOBELLO ROAD, LONDON, W.1II 


COILS * COILS * COILS 


TRF. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @1F TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 
OLYMPICs RADIO COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY ROD., N.7 NORTH 2914 


TELEVISION 


ihe) Lptprer sors 


Zit tn a Second? 
A.F.BULGIN ico1ro J 


BYE PAGS ROAD, BARKING. 
essex R'Ppleway 3474-9 


RCA 4 
HALLICRAFTERS 


EDDYSTONE 
CRIOO F 
CRISO P 
HRO's 
AVVO ™ 
sl A 
AY 2 


MARCONI‘, 
Ma va 


COSSOR 
LEEVERS RICH [ 
ACE Ta R 

PYE 

PAM 15 watt A 


0 ar 


OUR ONLY ADDRESS 


27 LISLE STREET, 


LEICESTER SQUARE, LONDON WC2 


ALL SECTIONS OF THE ELECTRONIC INDUSTRY 
IN THE U.K. AND OVERSEAS ARE INVITED 


erseas dealers 
t packings 


h 3d. Inland 


A.W.F. RADIO PRODUCTS 
TATLER CHAMBERS THORNTON ROAD 
BRADFORD YORKS 


>RAMS & CABLE TESTUBE 


TELEVISION 


A 
a 


n with absence of 
mplere 


valy ‘ wer s . t ane eaf 


SPENCER - WEST 
QUAY WORKS, GT. YARMOUTH 


Phone: Gt. Yarmouth 3009 


WIRELESS 


WE BELIEVE OUR OFFERS OF GOVERNMENT 
SURPLUS EQUIPMENT TO BE THE MOST 
COMPETITIVE IN THE TRADE. WE GUAR- 
ANTEE A PROMPT CASH REFUND ON ANY 
UNSUITABLE ITEM RETURNED WITHIN 7 
DAYS OF RECEIPT. 


100-200 kes. |.7-4 mes 
419, pilus 10 -. part carr 


H.R.O. RECEIVER 
d v A and dape mat 4 corls 
and 7 4 : t condition 
EDDYSTONE 358) ont ss coverage, 9O kes. ¢ 
: € r r 4s t atch, €20, plus ¢ 
age a 
EDDYSTONE 750 
paid 
EX-NAAFJ + VALVE MEDIUM WAVE BATTERY RECEIVERS. 


ke Yo valves, 25 - each to clear, carriage § Condition good 


First €40, save £29 10 


— RECEIVERS 10 valves 
hree frequency ranges 
B’’ 95.5-100 mcs ¢ 78.5 
sta! controlled No 
required As 
Weight 22 Ibs 
arriage 


rystais) 
strated 
A gift at 
Excellent condition 


11434 AIRCRAFT TRANSMITTER RECEIVER. 
box, etc. Perfe der. Asnip at 25, carriage paid 
WAvEeran WHIT, 7 ranges. 125 kes. to 20 mcs. Power require- 
ments 2 v 20 v. H.T., 44 v. GB. Microammeter 0-500. Excellent 
c dition €6, $s carriage 5 


Power pack contro! 


20 WATT TRANSMITTER For 10, 20 or 40 m. Specially built for us 

by a leading amare: Professiona! finish Highest quality parts 6v6 

tritet osc. 6L6 doubler PA, 6/5 modulator. 6V6's in class AB! black crackle 
bir , x llin. x 9m. MA meter. Really powerful TX at less than 
eta st parts, €20, riage paid 

SPERRY DIRECTIONAL GYROS. Part No. 640370 


es from bulk buyers invited 


160 brand new 


TELEVISION PRE-AMPLIFIER As illustrated 
Over 2,500 now sold Suitable for any 8.BC. TV 
transmission. instructions supplied Power require- 
nents, 63 v. LT. 200/275 H.T. Fitted with EFSO 
Remaining smal! quantity 10 - each, post paid 

’ 


EKCO TELEVISION PRE-AMPLIFIERS. 5 
t look as brand new Guaranteed perfect 

st price 42 -, S only 25,- each, post paid 

12 VOLT CAR RADIO. Comprises a type 455 receiver expertiy modified 

me control and on/off switch. Tunes medium 

w.veband Power obtained from the dynamotor which is very quiet in 

»peratior pplied complete with WB Sin. PM loudspeaker fitted with 
ansformer. Size Ilin. long. 4iin. wide, 5j:in. deep. Brand new 

t performance, 9 gns., carriage paid 

poten MULTIPLIERS for £74336 transmitter New condition 

€ valves i ma meter » Carriage paid 


channel! Sligh ised 
Fitted with Merde 6Fi2 


and ficted with vo 


ghout. Exceile 


HAVE YOU AN ET4336 TRANSMITTER TO SELL? We want to 


y a few 


AMPLIFIERS, TYPE |A271. Brand new 
ay, ete 2 trans. etc., 10 -, post paid 


RADAR VALVES. Type 8012, brand new, 10 - each 
VCR97 CATHODE RAY TUBES. 


age 26 
FOCUS COILS {« 
G.E.C.6 VOLT | AMP. RECTIFIERS, 66, post 9d 
00016 WAVEMASTER SHORT WAVE TUNING CONDENSERS 
56, st 6d 
HEADPHONES DLR No. |, 7 6, post paid 


PANPHOINC P.A. SPEAKERS. i0in. high flux unit (not surplus 
se metal cabinet 20 x 9 x I3in., impedance 3 


Size Sin. square. Fitted EF36 


Complete with base, 39 6, part 


Triode or Tetrode or Tubes, 16 9, post |/- 


dsome e 


e 55 arriage 4 


VIEWMASTER PARTS 


Send us your Order. Good Stocks available. 


Enquiries must be accompanied by 2). stomp 


H.P. RADIO SERVICES LTD. 


BRITAIN’S LEADING RADIO MAIL ORDER HOUSE 
55 COUNTY RD., LIVERPOOL 4, Est.1935. Tei. Aintree 1445 


Worbp 97 


For Always 


Quality Bargains 


-Best Buy at Britain's 


SPECIAL OFFER Ex-Ady 


2, 230, 250 ve 


RESPONSER UNIT TYPE A318 
A mains 200-250 ts 50 cycle Tr 
for altera 
2-EFS4 


plece with 


valves f s 7/6 carriage 
tin. MAGNIFYING LENS FOR VCR97, SCPI, ETC. First grade 
ol filled F pex, s ce 22.6 plus post Almost doubles your 


SPECIAL PURPOSE VALVES. VTS! ; 9426; 9554 
i EFS4) 66; EI148 26: VR6ESA (SP4! ~; VR6S (SP6I) 36; 
RK 34) 3.- 8308 646; Hundreds of ot types in stock. Postage 
extra 4 valves 


EFSO (VR9!) RED SYLVANIA American 


ritish makes also available at 5 - each, cested 


ypesatBéeach Brand New 


pea pe Brand new and boxed. Moving co 


ac i36; dn 10in. 1S ohm voice coil 3S'- 


P.M. Truvox 6416 


CO-Ax CABLE Brand f 


yards ‘ tandard 
PAXOLIN VALVEHOLDERS international octal at 4.3 per doze 


k four pole two 


CERAMIC TWO BANK SWITCH 
e4 


List price €1/1 Our price 


en RECTIFIERS 2 v 
, T 


HEAVY DUTY RECTIFIERS nel« 
selenium. Each rectifier consists o 
boxed at £4.10 - plus 3/6 carriage 


ooled, full wave, 30 volt 20 ame 
120 discs size 112 ma Brand new and 
~ 


STANDARD TRANSFORMERS of current manufacture. Two type 
both standard primaries. Universal mounting 1) 3$0-0.350 v. 80 mA 
0-4-5 v.2A 0-463 v.4A. (2) 250-0-2 250 v.80 mA., 0-4-5 v.2A 0-4-6.3 v 
4A. Both these transformers are brand new and boxed, fully guaranteed 


post 


3% VOLT vee ee ee Pa standard primary, secondary 30 volts 2 A 
tapped at 3 v 8 v ! iSv., 1Bv., 20 

ment transformer 
4 guaranteed 


ountless use 


17 6 plus post 


MULTI-PURPOSE TRANSFORMER. Upright mounting, primary 230 
volts 50 cycle econdaries 500-0.500 volts 400 mA... 300 volts 100 mA 

volts 7A., 10 volts centre tapped | 1A, 12 volts [A centre tapped, 6.3 volts 3 
Amp. centre tapped. Size 6jin x 6jin x 7jin. Brand New $9'6 plus 5/- carr 


AMERICAN CONDENSERS. ay mF... 1000 v 
at 76 per doz 005 mF. 1000 vol 002 

rv | cased tubulars w re ended Micamo! ’ 

doz nall Mica Conden sers—.0C! mF CM2ON at 6 

COMMAND pee sey we We have two types of these well knowr 

e covers p Band. |.5to 3 Mc's. (100-200 metres) and the othe 

33 “pean s). Both these receivers are in brand new conditior 

rackle cases omplete with six valves and circurt 

t €4 10 - carriage paid Valve types employed 

t LF. — 12SK7, 2nd LF.—125K7, Der. and 


AMERICAN CAR OR STORAGE BATTERY. 6 volt 90 A.H., Brand 
dividually boxed. Hard rubber cases size B4in. long, 6jin 
Price 79/6 pius 5 - carriage 


wmponents, some of wh are in insufficien 

suggest you poy us @ vi 

nterest to Schools, Laboratories, Manuf ac 
th the Electromec ndustry 


CHARLES BRITAIN (Radio) Ltd. 


it UPPLR SAINT MARTIN'S LANE 
LONDON w.¢c.2 TEM 0545 


sit to secure 


te quare ato ip Cranbourn Street 
9—i p.m. Thursday) Ipen al! day Saturda 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 


USA. Radio & Radar Equipment 
woot g Tw T.4314.8 


Spares (Radio and Radar—U.S.A 
ange : A Na 
ta Ka : s | ; 
AN TR 
TR x 4) N 
its, Wavemeters, Motor Generators, Dynamotors 
ary a {va ‘ ent 


Aircraft Instruments and Accessories 


“ye 


BRITISH SAROZAL LTD. 
1 BRISTOL HOUSE SOUTHAMPTON ROW, LONDON, W.C.1 


THE 

JE HAVILLAND ENTERPRISE 
HAS VACANCIES AT 
HATFIELD, HERTS. 


f all grades for work of 
National Importance 


yermanent and progressive for able 


»T 


1ergetic men in mechanical, hydraulic, 
1 and electronic fields 
signers and juniors anxious for inter- 


esting and entirely new work are needed at once. 


Write in confidence, giving particulars of 
education and experience stating whether 


Interview expenses refunded. 


British born 


al Employment Exchange or 
cheduled agency 


HOME AND OVERSEAS TRADE 


yries for Radio and 


Trade only supplied. 


4 I ba E.S. WHOLESALE SERVICES LTD., 


i GUNNERS bSuURY LANE W ACTON. W.}3 
ACOrn $017 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Relays—Siemens High Speed 
400 volts 50 cycles 


200K 


4 Telepeone Component 
a Goneenmnens Contractors. 


JACK DAVIS (RELAYS) LTD. «wert. wo 
36 PERCY STREET, LONDON, W.! 


POLYTHENE 
H. F. EQUIPMENT 


AMBYTHENE BRAND 


COIL FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


Send for Particular: ond Samples 


AMPLEX APPLIANCES (KENT) LTD. 


1? DARTMOUTH ROAD HAYES, BROMLEY, KENT 


RAY 


Phones : MUSeum 7969 LANgham 482! 


L. WILKINSON 


Wholesatie and Export 


19, LANSDOWNE ROAD, CROYDON 


Phone: CRO 0839 Telegrams: ““WILCO” CROYDON 


RELAYS P.O. TYPE 0 SLYDLOK FUSES 
ELAYS SIEMENS HIGH SPEED RESISTORS, WIREWOUND. ETC 
RELAYS TELEGRAPH 4121 COcaEranEaae WIREWOUND 
UNISELECTOR SWITCHES Mons 
CONDENSERS 
KEY Swit eaesee 


VALVEHOLDERS BOA. ET 
HANDSETS P.O TES? N 
ONE PLUGS AN 


5 AMP MK. KICK SWITCHES 
Gut »8SY CABLE 
NIPHAN  PLI 


3 ANI 
LECTRICAL OMPONEN 


Large Stocks held at Competitive Prices 


Wireless World Classified Advertisements 


NO SECONDHAN 


vaive 


Ste 3 = 0272 am P 7 abot ck TSRi on ase 


RECEIVERS. AMPLIFIERS pcwnrase 
A 
f 


let Bo responsi 


ons ee SECONDM evar. ve AND 


ORMUIAE savoring 
wet r me > a - 
0 FACT..." 

eoes roloT | 


Fim Loattan™ 


NEW RECEIVERS AND AMPLIFIERS 


5 
es 


THE TYPE wwere 
Built 


THE TYPE HS MU 


“ el e4 
RECEIVERS. AMPLIFIERS SURPLUS 
AND SECONDHAND 
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STRAPHONE DYNAMIC MC MICROPHONES 
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VALVE WAVE BAND SUPERHET CHASSIS 
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10W. PUSH-PULL AMPLIFIER 
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THE CHASSIS PEOPLE 


The prestige of Armstrong chassis is firmly 


upon many years of constant en- 


Jeavour to produce reliable and efficient 
Our 


present range of chassis will even further 


receivers at an economical price. 


advance the already high reputation enjoyed 


by our receivers We are delighted to 


give demonstrations in our showroom and 
our 


ustrated catalogue will be sent on 


request 


MODEL EXP 1253 I14-VALVE ALL- 
WAVE RADIOGRAM CHASSIS 
10.9 to 550m and 
Pre-Amplifier. Two \F 
electivity. Bass and Treble 
1S-Wartt Push-Pull Output For AC 

Mains. €36.15.0, plus P.T 


Wave Bands covering from 
800 to 2,000m. RF 
tages with Variable 


Controls 
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WAVE RADIO CHASSIS 
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electivity 
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TELEVISION 
The new ARMSTRONG 
TELEVISION CHASSIS, 
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recevision CO. LTD. 
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Get this FREE Book! 
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TELEVISION and 
RADIO, A.M. Brit 
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RECHARGE DRY BATTERIES. New devier 
short while f 
u T an bees tende 
SPEAKER MATCHING TRANSFORMERS. Ex -Govt 
MORSE BUZZER OUTFITS 


A 


BASY TERMS. 28-page Ulas- 
ted 3 oc ¢ 64 Stamps 


. 
RADIO & 
246 HIGH ST HARLESOES 


Wrrecess Wor 
COMPONENTS SURPLUS AND 
SECONDHAND 


) CLEARANCE 
t Rda., Londor 
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I { £32 


£25 


ACOUSTICAL. \)! 
! tt i 
ROGERS DEVELOPMENTS. 
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bit; 240 
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Ww. T.HENLEY'S 
TELEGRAPH 
WORKS CO. iTD 
51-53 Hatton Garden, 


WANTED London, E.C.! 


SOLDERING IRONS 
FOR INDUSTRIAL USE 


WANTED. EXCHANGE, ETC 
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copies sold 300,000 
s entirely new 


volume has 400 
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smoplifiers 
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every aspect of radio. ne 
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g receiver. new colour 
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FIVE DAYS’ APPROVAL TERMS 
You ore invited to examine this 
grand book on our Five Days’ 
Approval terms; if you decide not 
to keep the book return it and 
we will refund your money in full 
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SWITCHES, 
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VHF SWITCH UNITS 
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CIRCUIT TESTING CHM 
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tted new battery rs C.-610 Ha rafter, R.C 
< +35 n er, SX AR 


soe ‘con . f > we Be co" ¥ et Serv A WINDOW WORTH 


30 30 n 
d new. boxed, 126, . World ‘ 
CARRIER LEVEL METERS, r ) rele LOOKING INTO 
pointer zero at 10 f ; ; t i ‘ 
flect hie ‘ 
a ect “ es we see 5 rite si her. Television Coi! ne ine a With ives dust 
ter, brand new, boxed, 1S - Fe nti, Ltd. } ; od. Lane . “ng? ylystrene n* nw single 
Raa . 2 he xing, 6 6d. each $6 per dozen 
el mounting, fitted 1 = “| A U. TS69AP. 7 ‘ ; Ex-w od ac ‘toe Transformers, 230 
rn * ar r - volt 50 cycle. Output 4 volt C.T. at 3 amps 
axes ar cea ow imp , 
seful job for ocher nagnetror pivers. | times. very useful job, 22 6 each 
- 4 e . heipion EFSO (VR9!) Boxed, brand new 
7 6 each 
Television ode Holders 3d. each 
radie type, 6d. each Ditto, Polystrene 
8d. each 
Television Wire ig Pots 10k, 20k 
25k, 50k. All at 2 
Television Dural Aerial Masts. Te! sscopic 
Sir ft. 6in ang. ideal for making 
own Television Aerial, 46 each 
Wavemetare Ex-wW.D Type WIHI8S: 
eveunnes anneal ontrolied 4 switched bands 20/30 
base fitting x, J i s 30 45 Megs 45:68 Megs 68/100 Megs 
“TRANSFORMERS, 44> mees: the publications of the we operesed, 20D/Z50 vert TO cycle 
, 2% e with vwalwes and crystal. €14 each 
: R stese-fnp Meters, Brand New and Boxed 
100. 2iin. Scale 39 6 each 
code! Offer. Condensers '6 « 16 x 16 Mid 
3 450 working, brand new, 3 6 each 
post | : " at vin , , 
1240 v.) at 0 008 amp. D.C 1 — : » the x cone Micro Switches everal types available 
. packing 5 I 1 2 { Large stocks, pleaselet us have your enquiries 
126 a : ¥ ta 1 fror e ‘ 1000 P.F. Midget Moulded Mica Conden- 
F : t vie sers, wire ends, 6d. each 


tapped 


with 2l-volt driver and 


i voltage n \ingford es * 
TRANSFORMERS, pattern - . 2-Valwe Battery Aeaghors 
> ve Leal . re P - 


spony A ge Be ae Brand new ideal for mic. or 
1K v. (both windings) é els 126 . A ouhindienaath 
25 -, post and L tyr f nsformers P fleid phone eax valves aioneare wor 
8000v tapped t i ‘ t o e 
eae rrthe 12 14-volt inp ‘ 
26 ADMIRALTY PATTERN |: bRODUC es a See, See wa oe 
wri? “GENERATOR SPARES, consists ~ Sw 7 . = hy, ary s butpu ° 
P 0 t ses precision perts for . : y 60 Ma. Very limited number only, 296 each 
of a recision 
. , ahs : Moving Coil Headphone Microphone 
rator Inciudes—set f : - 
' OR rewir t ve Sets. Ex-W [ 10 6 per set Limited number 
and jin. bore ba! and au 
i only avarlabie 
Rotary Gonvartore 24 volt DC nput 
C. $0 cycle output at 100 watts 


20 bearings, var 
ro with spares 
te case with 
Mag. spares in 
case, also 3 

Yr screened piston 
prings, washers jointing 


vag Transformers nput 230 volts 
output 14 volts 80 amps, 826 each 
Midget Wire-Wound Volume Controls 
- i a * 20 ohm centre tapped iin. diameter, jin 
Brand an cana . an sp large number available 2- each 

PVC COVERED CABLE, rs. fleld coils hoke env. 30 Henry NGS Ova 

4 36, transparent, superior t s in f | ed to 150 Ma. wonderful bargain 
106 vd con, 30, pose A HY rit nia ExW.D, 5 Henry 200M, rosie 

g g cable, brand new, 100 yard ; 1 7093 - $6 each 
8 MULTIPLE LT EX \L measuring instrumer B7G Button Base Holders Ph 2 Semen 
‘ ma ti « ngle ng . ia screer large stocks available each 
TRANSFORMERS, ¥ ot rere andard , pror attentior The Ele ‘ Bendix Command Receivers, 69 Meg 
ae << g - & : 4 26 PRISE CE Bair cert . = rt ae brand new in sealed boxes, with valves 
_— a 7 : absolute 100 per cent condition, 896 each 
Geared Drives. Ex {!32 receivers, very 
page 1952 catalogue sent (ree i ‘ fine precision job mited number only 
e 6d. on request r r Re ‘ Ss only _ appointment. — | 7 6 cach 


see Don’t forget your postage 

JOHN FARMER (DEPT. A.1.), oe of new transf ete. su nin alt es eile 

194 HARBORNE PARK RD., e oa ieee oa | G. W. SMITH & CO. 
HARBORNE, B’HAM, 17 — | putrciagghai 
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3 LISLE STREET, LONDON, W.C.2. 
Telephone GERrard 8204/9155 


AUTOMAT' HOME CHARGERS, 
SELENIUM RECTIFIERS, 
CHARGER KITS 


All New Goods with Full Guarantee 


AUIOMAT HEAVY 
DUTY HOME CHARGER 


ELIMINATOR KIT 


. > 43 
FOOLPROOF CHARGER KITS 


£416 
LESIUM RECTIFIERS 
15 6 


“ 
i6 6 
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CHAMPION PRODUCTS 


43 Uplands Way, London, % 21. Phone LAB 4467 


-—WILCO ELECTRONICS — 


CATHOSS RAY TUBE. No 3 BPI. New 
tubes w shield a Je or 

building os scope, et 3S/., 5 
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ee e, very 
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POWER MICROPHONE INSERTS 
f which can t 


sed 
req 
5 - ea f 6 
THROAT MICROPHONES 
twin t type with ead 
S/- each. Post 6 
NeAS be wd ADAPTOR 
e. 26 eact 
RESISTANCE MATS 
‘ a 
b v k ack Heat 
size x 6 F 26 ee 
B.T.H. i¢ mm TALKIE PROJECTORS 
ete Mode RB pare 
SLOW.MOTION DIALS 
0. re . 
wavemeters, signal genera 
6 ¢, while they la $6 
+ CIRC UT aaa 
i w6é 
CUTTER, HEADS. Re 
pedance. Amazing barga $$ 
—— a ia 


ACFIL. PUMPS. 
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wrth t * art ¥ a 
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20 - gros ; 6 pe mx 
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NEW <e SELENIUM RECTIFIERS. 
a gest nge e Br 

ts NC 
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PLUS 1596 ON ALL THESE PRICES 


HALF WAVE HEAVY DUTY iin. 
SQUARE COOLING FINS, [6 v. 5a 
26 Oa 

Ba . ; 48 ¥ 


12 152 post 
BRIDGE CONNECTED HEAVY — 
Tin — PS papery FINS. | 


é 43-: 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, als 

Tiin SQUARE COOLING FINS. 


SOME GEC. & “WESTINGHOUSE” 
RECTS. NOW STOCKED 


VERY SLOW DELIVERY OF MANY 

RECTS. WILL DO OUR BEST! 

HOSPITALS, RESEARCH LABS. 

AND GOVERNMENT CONTRACTS 
GIVEN PRIORITY. 


& Reta 


T. W. PEARCE x2 vs) 


66 GREAT PERCY STREET, LONDON, w C1 


K King s Cross a zel 


THE * FLUXITE”’ 


FLUXITE 


TO CYCLISTS! | 


age 3 


FLUXITE 


SIMPLIFIES . AL SOLDERING 


o fer Bex ” the A soldering — 


Ash ss ie ian 


FLUXITE LTD. (Dept. 
BERMONDSEY STREET LONDON. $6.1. 


p— (Come to Classic for— 


“The Classic Service” 


All goods advertised are available from 


Stock at time of going to Press 


AMPLIFIERS AND Hi-Fi EQUIPMENT 


Leak T !2 
Williamson 


Chapman Ra Feed 


PICKUPS AND PICKUP HEADS 


4 Head 


we 


Collaro Magnet 
Decca pick 
Decca Magnet 
Garrard pick 
nead 
Leak picku 
Leak pickup wit 
Connoisseur 
P 


241o S24 Ow NL 
wNeOWweo au 


ooe~- 


. 


MOTORS AND AUTO CHANGERS 
22 18 8 


Connoisseur 2-speed motor 
Connoisseur 2-sp. motor with 


ae 7 8 


Pickus 
Plessey Auto hanger 8-r 
3-spd 
Collaro }-speed 8 rec 


Collaro gie speed S F 


g attachment 


SPEAKERS AND UNITS 


Goodmans Audiom 60, !2:n 
Goodmans Axiom |50, !2 

Decca er 3 of 

W.B. !0in. or 12 

Wharfedale Units from 

Acoustical Corner Ribbor 

Decca Hi-f: Cabinet Speakers 105 


TAPE RECORDING EQUIPMENT 


Simon 6 Mode! 28 

Sound Mirror, table 

Sound Mirror, Portable 

R.G.D. Portable 

Bradmaster Tape Desks 

Microphones, Acos, from 

Tapes otch Boy, GEC, EMI 
fron 

Bradmatic Heads 6RP 

Bradmatic Heads SRP 


COMPONENTS AND PARTS 


Viewmaster telev n receiver £29 
Mullard C.R. Tubes, 9 tir 


n. from stock 
Mullard Valves, range available 


mn WNorthern and 
ts send tor detai!s of our special 
Wenvoe supplies soon availabie 


oted are Reta rices including 


hed by Post or Passenger train 
age 

WELCOMED 

f Purchase Tax 


Goods 
Packing 


The Classic 
Electrical Co. Ltd. 


THE HI-Fl TELEVISION SPECIALISTS ' 
352 364 Lower Addiscombe Read, Croydon, 
Surrey. T 


elephone : Addiscombe 606! 2 
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THE 


LATEST 


A New 


capable of fully scanning any 


Line Transformer 
Tube from 9in up to 16in. 
Double D) Scan at 16 Kv. 


Frame Transformer, Focus 
Coil, 


arity and Width controls are 


Deflector Coil, Line- 


available for wide angle 
tubes. 
Full details on request. 

Please send S.A.F 

“* Electronic Engineering” — 

Focus Coil 

Deflector Coils 

Line Output Transformer 


“ Viewmaster > — 
Deflector Coils 
E.H.T. Transformer 


LF. TRANSFORMERS 
Iron Core 
Tuned 472Ke. Per pair 15,- 


ALLEN 


COMPONENTS LTD 


CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY 
"Phone : Prospect 4463 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE TALKIE (TRANSMITTER 
RECEIVER ’ B Mark P = 


Aeria A . 


‘ 


a+ i226 
R.3515 TELEVISION UNITS 
“ alve ' ag 4 
e asses, €3,10 ge 7 é 
GEC “ MINISCOPE meei8 MINIA 
TURE CATHODE RAY OSCILLOSCOPES 


ew 


Makers ea ” c e ette 
arrying Case—4I$ 10.0 ze 
LUFBRA HOLE CUTTERS 
“BUG” KEYS 


m 
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THROAT MICROPHONES Mag 
4 46 


ycles ef 6 ape 


ete w g lea plug 
2-POLE A.C. MOTORS ¥ 24 
174 

6 1 re 4 x2 x3 30 
PLASTIC TRANSPARENT MAP CASES 
‘ hes by ‘ ea Maps 

ay. Photographs, « $6 
STAR IDENTIFIERS. Ww H 
Modi! A-N Type 
WESTECTORS. Type V 
tt ] 


MARCONI! AERIAL FILTER UNITS 
Full ina > fing, 4 
CONTACTOR TIME SWITCHES 


eme 2 ermostat 


5 j { ase 16 
VISUAL INDICATOR UNIT Type } 


SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT STREET, LONDON 
wc. R d 6653 


~ 
+ 


%, 
SAVAGE “Wy DEVIZES 
SAVAGE TRANSFORMERS LTO 
Nursteed Road, Devizes, Wilts 
Telephone; Devizes 536 


XK ¥ 


SITUATIONS VACANT 


GENERAL LAMINATION 


PRODUCTS LID. 


1942 — 1952 


TEN YEARS MANUFACTURING 
TRANSFORMERS, SOUND 
AMPLIFIERS, RECORDERS 


er popula f 
The G.L. “Sound Magnet’ 
Tape Re der 
GLPP 12, 4 v. Push-Pu 
arr i¢ 
GL GP 15, 
pose, PA 
GL HQ ‘H.-F 
fier designe 


GL SE TR, Magne 
A 


GL DT TR, de Luxe 
a i¢ 


dead 
g 

Complete range transformers 

952 range 


Braduct 24 tamp for new 


G. L. PRODUCTS LTD. 


**Sound Magnet’? Works, 


62 PLUMSTEAD HIGH ST., 
LONDON, S.E.18. 


| CABINETS & CHASSIS 


| CABINETS OF DISTINCTION 


t of parts 
m £10 1S 0 
€12 10 0 


Send 6d. for our new illustrated 
cabinet catalogue. 


'LEWIS RADIO CO. 


| 322 HIGH RD., WOOD GREEN, 


AMPLIFIERS : 


Dept. 452 
LONDON, N.22. 


120 GREEN LANES, PALMERS GREEN 
LONDON, N.13 


Bowes Park 6064 


Wiretess Worip 109 


LEV iON engineer” experience G A L P | N 7 
ALPHA OFFERS manent position. high sal ELECTRICAL STORES 


4068 HIGH ST. LEWISHAM, LONDON, &.£.13 


shan Hos 


TERMS CASH WITH ORDER no cOoD 
All goods sen 2 days approval against cash 


FOCUS UNITS atest types. R20 


96 « 

YAXLEY SWITCHES 
er, t-« pole 6-w . 

3-5 : 16 eact ” fir : Cl DAY HURSDAY 

CHOKES 


ROTARY TRANS 
P 5 
80012, 2 6 « 


WIRE WOUND VOLUME CONTROLS ; 
ua). 29 ea _ REDIF ex.w D. ROTARY CONVERTERS, 24 volvs 
100 


volts, 500 cycles, | phase at 300 
Soars ‘yee youve CONTROLS = tts put, 4410 


each, carriage 10 
ROTARY Nyt yore 24-28 volts D< 


amps D.C. output, 10/- 


SPECIAL PURPOSE VALVES 4a lifications fo PF 
oe eae while aren ane RA nica TYPE 101 RF. UNITS (NEW) containing 6 
,’ 4 , s. RA I ves ding ded grid triode F.H.P 
‘ 24 volt ' rumerous resistances 
and j ef t h, Carruage 36 
EX NAVAL ROTARY CONVERTERS, /'!0 
ts { inp t, output 230 volts A.C. 50 cycles, 
fc se, 25C cts capable of 50%, overload, weight 
00 Ibs, pr e £10 10 - each. carriage forward 
PREPAYMENT ' SLOT METERS, 4/!! 
rated at 3d per mit 200 250 volts, 50 cycles 
4 mains p. k 45 - each, carriage 216; 
ame 4 », carriage 2/6; 20 amp 
ad, 7S - each, carriage 2 6 
~ s ‘ . , ; . SWITCHBOARD 4in. scale Amp. meters 
CONDENSERS nfd. 500 block ¢ ri MMUN TION receiv : . ’ 00 to 250 amps., complete 
3d. a 8 4. 500 v t t oe post | 6 
eact ’ v. electr : ; =e oom ELECTRIC LIGHT quaaveny TYPE 
TELEPHONE WIRE > A j e . CHECK METERS, a!! for 200250 volts AC 
jed 6 ec pper r greer xp ea 50 cycles | phase, 5 amp load 176 cack post | 6 
100 yds. 20 r : ea t oe post | 6, 20 amp load, 25 
' : sins tet 
gee Te cole at oh ' . EX R. A P ROTARY CONIvENvans. 24 volts 
‘ ‘ or ‘ Mu 50 voles, 50 cycles, | phase at 450 watts 
INSULATED SLEEVING. Brigt ' Re 80 cout, comelete with seep-ap erentiormer 80 
; - 4 men ; to 230 volts, €9 10 - each, carriage 10 
c.. . — “" Pw AUTO WOUND VOLTAGE CHANGER 
VALVE HOLDERS Ex equipmer 4. - ; TRANSFORMERS, tapped 0 110/200 230 volts 
er'e . British : 350 watts, 48 6 each, post | 6, as above but 500 


o? n screw retainer ; watts 62 6 each. carriage 3 6, as above 200 watts, 


neer fr ' 3S - each, post | 6 

ogy > yr CLIPS trument type, Ijin uagn mie of MAINS TRANSFORMERS (NEW), § inpur 
£ z battery charger type, jin > as : 200 250 volts in steps of 10 volts output 350 °0/350 
£ aws, 76 doz ADE 3 7 ira P volts 300 m amps. 6.3 volts Bamps. twice, 4 volts 
VALVE HOLDERS AMPHENOL y 5 volts 4 amps. 65 - each, carriage 36 
TYPES cerna octs 7 doz UGHTSMEN r t tto, 450 0 450 volts 250 m amps. 6.3 volts 8 amps 
Mazda . 4- doz By G with base screen expe e in e} r ¢ t e 4 volts 4 amps... 5 volts 4 amps 65 - each 
z , 2 6 doz. ; British 5-pin oe : - gee on . ; arriage 36. Another, input as above, output, 

§ - doz vineering Dx *- I Vv i 500 0 ~. volts 250 m amps =. volts A ~ 
twice 6 volts 4 amps., 4 voles amps volts 
PAXOLIN TYPES 4 amps., 70 -, carriage 36 Another, wound to 
British 5- and p electronic) specifications, 3500350 volts 250 
+ 26 doz i ! th t r edge mamps 4 volts 8 amps, 4 volts 4 amps 6.3 volts 
TRANSFORMERS. Pentode our $ na x r . b 8 amps., 026.3 volts 2 amps. 68/6 each, carriage 
2 + driver, 340; outpu mn eye = . paid. another, input as above output 500/350 0 
2.P.F tput, 31) f t eres ae ee 350 500 volts 250 mamps 63 volts 6 amps 

ervalve 29 Y 2K b a ces “ 5 a . 0263 volts 2 amps, 045 volts 4 amps. twice 

: 8 6 eact oo ence © n 67 6 each, carriage 3 6 

WAX TUBULAR ' CONcmIerEnS Wire W rite ng age. q f ns, ext MAINS TRANS ORMERS (NEW). inpur 
‘ { equire AF y 200 250 volts in steps of 10 volts, outputs, 350 0 350 
mid. 400 v ‘d 0 v., fd es — . < . volts 180 m/amps 4 volts 4 amps. 5 volts 3 amps 
. fd. 3 4. 35 . cri rr vorking ners 6.3 volts 4 amps., 39/6 each, post 1/6. Another 
. 4 . 3 r ‘V: r ng ¢ ‘ 35 00/350 volts 18C miamps 6.3 volts 8 amps 
PANELS y : 1 espondence sct . yility of ¢ 39 6 each, post | 6, another 
7 - 4 volts 4 amps.. C.T 
5 volts 3 amps., 42 6 each 

another 4250425 volts 160 m amps 
C.T twice S$ volts 3 amps 


contains 
ndry other 


each 


6 

MAINS TRANSFORMER, 200/250 volts in 
teps of tput 400/0/40C volts, 280 
m amps 2 ja,S$v.38a.4¥ a 

wiceatH.P..7$ -each. carriage} 6 
MAINS TRANSFORMERS, 230 vots input 
tapped output 0612 18 voles at 4 amps. 326 
each, post | 6 Another auto wound 230 volts 
nput, output 0 14/17 vo'ts at 30 amps., 48'- each 
Another 230 voits input 4 volts 
ound) 2S - ea-h, carriage 


26 
. MAINS TRANSFORMERS (NEW) suitable 
Please include postage n t t entir nove ! | for spot welding, input 200/250 volts, in step. of 
der 20 -, 16 under 40 four brar 4 pnt pr Py + ) volts, output suitably tapped for » combination 
. _ . ~ hy ; . f ether 2468 10 or 12 volts 50°70 amps, 876 


ALPHA RADIO SUPPLY CO. | (sosririno sans sewn oy stan, MAINS TRANSFORMERS NuW), 20025 


voits input, in steps of 10 voles. outputs, 0, 6, 12 


5 6 Vinces Chas., Victoria Square, t me experience nd 24 volts 6 amps, 37/6 each, post 16. Anocher as 
nitiative ¢ t sour 4 ¢ above bur 10-12 amps., 486 each, post 1/6, another 
LEEDS 1 Ngiy, Sa-ary , - A A a as above but 25 30 amps., 70)- each, carmage 3/6 
| ge ee, : ; ; another, nput as above, output 0/18/30/36 voir 
é6amp: 426 each, post 16 


The House 7 
for Quick Delivery 


The following Goods Ex-Stock 
| Cash with Order or C.0O 0D 


| A. ERNEST BUCHAN 


M.O. Dept.), 28 Belmont Street 


SITUATIONS VACANT 


berdeen Phone 23579 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G 
STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


4,0 


£4-10-0 


Aprit, 1952 


ALL the Virtues! 


THE GRAMOPHONE Amplifier give 
‘ net formas Cua 40- 20,00K 


ad a 


15 per cent. haz 
suited to a 


Goldring 3-way Pick-up, Type 

jard and L.P. « rds, tw 
apphire st I 
Decca XMS Magnetic, 2 hea 


Connoisseur Super, £690; 
£311/8 

Chancery GPX 

extra he 31,6. 


Decca B.S.R. Motors, 3-speed, only £6.86; 

2-speed, £3, 17/8. 

Goodmans Audiom 60 12 15W., £8 126; 

and m the N nm W.B. Stet 
a in., 3 and », 446. Truvox 12ir 

3 84 -. 


SEND STAMP FOR NEW LIST 


QUALITY MART 


MAIL ORDERS ONLY 


8 Dartmouth Park Avenue, London, N.W.5 


PHILIPS 


FOR SOUND 
INSTALLATIONS 


PHILIPS ELECTRICAL LTD. 


All enquiries to: 
PHILIPS ELECTRICAL LTD. 


DEPT. ELA AMPLIFIERS 


Century House - Shaftesbury Ave. 
London - W.C.2. 


OR 


C. W. CAMERON LTD, 


(Sele Distributors for Scetiand) 


57, Oswald Street - Glasgow - C.1. 


WIRELESS Wor 


SITUATIONS VACANT 


TESTED CIRCUITS] #:% mi 
. —~h. nated 4... FOR 
= oo a Sine deaiomest’ Sve es toe” | PROMPT & EFFICIENT SERVICE 


NEW rapadie of working farge'y oc CASH or EASY TERMS 


P ritish Relay Wire ' Ltd y y F We have a limited stock of the follow- 
CONSTRUCTOR Ss be S.E +4 ing quality equipment available for 
VN . t P cash or on our Revised Easy Terms 


HANDBOOK Scag toga BT wit wie. uoec'n: | ——ARMSTRONG— 


oat, Hy A ALL WAVE (CHASES 
Get your copy today, danager, Electronics Engineerins Dy She Rintn Gtertemnniaeia tit 


it costs 26 only and ABORATORY assistant reat yk MODEL EXP n Cash €25 124 o 


and monthly 


Contents include :— Mf drawing lofice practice an ‘advantage nga 


ese sets 
sram. Superhet 
T.R.F. Transportable a oe * carr O - extra payable with 
s Gram. T.R.F. Set : as + 7 d 
perhet Feeder Unit \ 1 t levelcg 
perhet Feeder Unit with HF k in var ngir ' 
corporating Gram. and } ost ,are for | nent Nsiot f 
hing sGer seed prospects. Qu ons: a degree -—LOUDSPEAKERS 
ap ts 4 with y design oF 1 ex GOODMANS AUDIUM W. Cash 
t Amplifier and Power Pack i sipmer 48/126 of 63 with order and 6 
wave Superhet vision Equis nt monthly stalments 1 
all-wave Superher ) Microws t GOODMANS AXIOM 150 Cash 
yan - = €10S6 of £3/15)- with order and 7 
monthly instalments of 20 
10in. W.8. CONCENTRIC-DUPLEX. 
Cash €7 18 - or 42:12 - with order and 6 


J oe nd f q sire 1U monthly instalments of 2 
very FI ; » - EN 


1s gram. Superhet Co 
— ——CONNOISSEUR 
Receivers you car I aviatic e to expansior ! See Mokers Advertisement poge 44) 
‘ sname h - 
previous experience SUPER LW PICK- Ss 


Technica and Descriptive 3 alar t per U with one Green Spot and « 
products . Y 


A ngeable Heads for 
~ = se , ~~ 3 rogro ordings. Cash £10.08 or 
tional and Servicing Personne! Officer > St pndor : ees aon Spaeetat os nos 
—DAyD! 1 S ‘ardif equire f ents of 20 
slae in constant use appliance » hor = " sed mee DUAL SPEED GRamoPHons 
Resistance Colour Code wor tly under the bu f a MOTORS. 33) and rs ! 
nent and to be r nsit . ; 
f our extensive Radio Stock 
orward h each Handbook 
A HANDB U CANNOT APFORD 
T BE OUT 


7 7N r rR requir 
tt will save you pounds. \ erates itsme 


oe | Seulpmen, the were er sie The L.R. SUPPLY CO. Ltd. 
SUPACOILS MAIL ORDER OFFICE | icemsec% feeeRmtim.' a2" | onoon na 
98, Greenway Ave., London, £.17 9, ['3', S\tamore Grove, New Mavien Burr BALCOMBE - _ SUSSEX 


electronic technici 5 ret “ Telephone . Balcombe 254 
Bartho ~~ s 
Tv) 


B. & H. RADIO) peece rc TRANSFORMERS 
EAST STREET, DARLINGTON |" of prvvects “Applicants should have @ soun 
BASS & TREBLE SEPARATOR rie! the design and engineerit FOR ALL PURPOSES 

p.s. and includ type electronic equipme he posts are { SINGLY OR IN QUANTITIES 


g transformer 


ag trenstormer ts Please t ; nu FROM OUR STANDARD RANGE 
picleraaepihe. ne ED ee OR TO YOUR SPECIFICATIONS 


x 1 mt cneta GOOD DELIVERIES 
ah wt Lag Research Departmeet for REASONABLE PRICES 


very ma duction of scrat a ner ant We ave aso » department or rew nds 
with e me : «} : \ . . giving you a 24-> r service and a better 
9K cs WHISTLE. FILTER ndust ence of tye f t >b. Please labe! all burnt-outs with your 
Easily fitted giving a cut guaranteed : oF. , va E — ,. : - nd addres en detpatching 
becter f { with negligible ence alary requi pe 

aac amesnaanise 2208-5" P, HOWORTH 
TONE COMPENSATOR der. 1952. t make their c tion t 


Adjustablefor microgroove record- 


Cage etter tag eth ment Agency —Write to Box AE 7 nt 51 POLLARD LANE BRADFORD 
co ctrse ' ; = aS ALANS 


B, 12Db per 


Convent that of. 

Gramophone 
ialo ~ . —_ a 
MODERN Ci/.wave” 
RADIOGRAM 


nr rOwErarus S#EC ORD PLATER 


AUTOMATIC SWITCHES 


35- us 


year 


DONOHOE'S (Timers), 6, GEORGE 8ST 
AORTH SHIELDS, NORTHUMBERLAND 
| 


HIGH QUALITY CABINETS 


£12.10.0 


THE CHAFFEY CABINET CO. 


SOA, CHELTENHAM ROAD, LONDON, 8.E. 15 


THE MAAVES 2G/135 
RADIOGRAM CHASS!S 


THE AZAD ES COMPANY 
1 Alcester Road, Birmingham 13 


W: 


SITUATIONS VACANT 


100 kes 

QUARTZ 

CRYSTAL 
UNIT 


Type 
Q5 100 


or Secondary Frequency Standards 
* A t 


f 


THE QUARTZ CRYSTAL Co. 
63-71 Kingston Road 
NEW MALDEN, SURREY 


ELECTRICAL INSTRUMENT 


H 
REPAIR SERVICE, 329 Kilburn Lane 
LONDON, W9 % Tel. LAD 4168 


| BRASS, COPPER, DURAL, 
| ALUIINEUNE, BRONZE 

i | TR WIRE, 
3,000 STANDARD sTOC K SIZES 

n 

London: 4 ROLLET & ee. ‘ute. Guad : 

| 6, Chesham Place, S.W.1 Kirby Estate. 

rn 3463 MONSWOOD 3271/3 


WEST END RADIO LTD. 


YEARS 


FOR RADIO BARGAINS 


0-250 v.A.C. Meters 
0-500 esa eae 


2€.34 (RK34). New. 211 each. 

V.U. 120 Rectifiers, 2 1! each 

Selenium Rectifiers for Charging 
7/6 eact 


SPECIAL OFFER! 


peg rrgrey Walnut Seenie® “f Cabine ts 
ibe 
8s eact * athe p. 10 
Cc p foo hei ‘Navy, Communication ne 
ceivers 200-250 v. operatior 
5 tal gate 6d or itlus- 
A ew “Os 100. 
sands of barga > allers. Please 
tage wit! cer 


WEST END RADIO LTD., 


14. LISLE ST., LEICESTER SQUARE. 
LONDON, W.C.2 Phone GER 734! 


PEN ALL AY SATURDAY 
YO LISTS AT PRESENT sit 


WIRELESS WORLD 


SITUATIONS VACANT 


ADCOLA, " 


Vesey Sy 


Mega "rode Mort 


SOLDERING 
INSTRUMENTS 


means 


SOUND soints 


SOUND a 
* 


Reduce your 


H.R. JOINTING FAULTS 


Any volt range supplied 
67 to 230 250 
Designed for 
Telecommunications 
_ Radar - Wireless 
ff Assembly - Maio- 
Sy tenance, etc. 


ADCOLAPRODUCTSLTD. © i288" 


High Scree w4 MACaula SITUATIONS WANTED 


PERSONAL 


PAINTS. CELLULOSE. ETC 
ps \ x? 
Brooks. 53. Ha Wood. I 


TECHNICAL TRAINING 


I 


SERVICE ENGINEER'S 
FIRST CHOICE 


1! 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street End) 
Tel GERrard 8845 
NUSOUND FIDELITY-TEN. The latest 
plifier 


ifie All Triode tine up 
Frequency response 20 
nd continuing up to 50 kes 
ty 120 mv for max 10 w 
< distortion | per cent 
Od.b. neg feedback 

Bass controls 

high a mode 


A NEW FEEDER UNIT. This is our latest 
addition our range, and employs a s het 
with two LF. stages and variable selec 
controls giving bandwidths of 7-10 and 
4 kes The unit covers the medium-iong 
and short wavebands and has a large illum 
ated dial. Price 17 gms. inc 
RETAIL TRADE ENQ. ON ABOVE ITEM 
PLEASE SEND STAMP FOR LEAFLETS 
NUSOUND QUALITY AMPLIFIERS 
8)-WATT OUTPUT.—PP 6V6és—indepen 
dent bass and treble boost and cut-—switch for 
neg. feedback—provision for 
unit—freq. response 25 to 
4 db hum 80 db. down ar 
feedback 14 db sensitivity .05 
Price only €15 176. Also available with 
emote control unit. Price €17/10)- 


NUSOUND REFLEX CABINETS .—for 
Wharfedale speakers—|0in é ~; in 
neered polish finish mahogany 


3 station Pre 
two-band variably tuned 


pre-amp. Unit, inc. tone 


GRAMOPHONE EQUIPMENT 

Decca 33 or 78 rpm. motor, 6314/4, inc 

onnoisseur Pups tnd. L weight, €4118 

Trans. 13)-. Super L’ weight, one head, £6'9)- 

LP Head 71/8. Trans 18-. Fibre Pup €432 

5 - Two-speed Stroboscope 3/11 

Standard 25:3. Miniature 

Type A Adaptor 77 

Heads $92. Decca XMS Pup €7 

Chancery Attachment 726 

47:34. Connoisseur 

2-speed motor €22 188. Chancery Xtal Pup 

LP20 insert) 53)- spare insert, LP 316 

Garrard AC6 motor, speed controlled, !2in 

table 461510 Collaro AC. SI4MB motor 

and Pup 461058. Collaro A.C..D.C. motor 

table €1227 

We stock a full range of Wharfedale & Good 

mans speakers and accessories.) V and 
aram. list 4d Please Add Postage.) 


COVENTRY RADIO 


Component specialists since 1925 


10,000 
Radio Valves in stock, all types. Im 
mediate delivery at current list prices. 
Full range of Ist Grade makes of com- 
ponents — Note we do NOT stock 
surplus, only new goods. 


New list available shortly. 


COVENTRY RADIO 
189, Dunstable Road, Luton, 


114 Wrretess Wor 


—TU N ERS— . sei Soa. Be *SURPLUS STORES 


BRAND SEW RIOJA 6 VALVE RECEIVERS 


TUITION 


FT. AERIAL MAST 


MASTER VOLTMETERS 


HEAVY DUTY TRANSFORMERS 


VCR 9? BASES.2 6 
MFD. CONDENSERS 


y PRITCHETT emg 125 A.H 
BATTERIES 5 10- 
DELCO 6+ 90 A.H.CAR eaveanene 

. 24 17 6 


C. T.CHAPMAN (Reproducers) LTD. é : 169 171 Edgware Road | 
RILEY WKS. RILEY ST... CHELSEA, S$ W.I0 7 NT London, W.2 Tel. Pad. 785! 
FLAs 4 - { 125 Tottenham Court Road, W.! 
e a at Webb's Radie, Londo wt! Tel. EUS. 4982 
Sell & Haines, iid 


GRAMOPHONE AMPLIFIERS 


Meas 


REQUIRED 
H 


ryvey 6 


ELECTRO-ACOUSTICAL LABS. 
EDDERTON - ROSS-SHIRE 


“e@/ AN 5) Y a 


> : 3 
CARRIES YOUR VOICE |y.2™ REQUIRED 


cTroary, STORES, ET¢ 


EasScoO 
ELECTRICAL LTD. 


4 GRIGHTON TERAACE 
LONDON, Swe 


When ils 


enawire y sae aon 


\ TROUBLE FREE BOOKS. INSTRUCTIONS. ETC 


= > 


|THE FASTENER WITH ENDLESS 
| APPLICATIONS — SIMPLE —POSITIVE 
ISELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES 
— — |SPECIAL FASTENERS TO SUIT 
RADIO G200 OFFERS | customers REQUIREMENTS 
ove. Surp omponencs, Transn |\WIDELY USED IN THE RADIO 
NDUSTRY 
Sales & Expor ' WL? 32 ela v2 ec vailab — 4 strated brochures and other information 
one Mas neste Se i " ” \\ i | “ be g'ad'y sent on request 
Midiend & No gS tena | EXPORT—IMPORT. ' airies 1 DEPT -W.W 


Lr Woliaton St." Mottine Naty ARTHUR HOILE Boren rmaaeT _ | Oddie, Bradbury & Cull Ltd., Southampton 


jTe $5883 Cables : Fasteners, Southampton 


ELEL yin Wi- \7 
COVEN ELOPME vy 


x Amberst Road, Telseombe (ims, dusse< 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES OMLY 


We can 


offer for immediate delivery 


Wrretess Worip 


MANUFACTURERS’ SURPLUS BARGAINS 


Siandard 80-obm Co-ax Cable. 
Pivasey 10in. P.M. Speakers | one . 

tte, § th Pe R vai stores 44 
i * 84 M’ -core Soiier «. 4 
Army Woeifure Ratios, « w 


+. 104 
266 


uF 

epkr “* valves 

‘ & pack » 

Volume Controls. Mitgrt. « . 

4 P49; les 3-. ELT. Trans? 
75 H 


TERS RADIO 30) WHITEHORSE ROAD. W CROYDON 


SPECIALISED REPAIR SERVICE 
WEBB'S Radio 


specialise in the repair and 


alignment of complex 
communication receivers 


select signal nore 
ens mage rath 
Characteristics ove: all 

Recognised Service Agents for 


EDDYSTONE RCA. HALLICRAFTER, etc 
WEBB'S RADIO 


14 Soho Street, London, W.!. Gerrard 2089 


WE SPECIALISE IN 
VALVES! 


RETURN OF POST SERVICE 


CITY & RURAL RADIO, 
101, HIGH STREET, 


SWANSEA 
Telephone: Swansea 4677 


JUST PURCHASED 
LARGE CONSIGNMENT OF RESISTORS 
ALL VALUES: j, ;, 4, 1. 2, ond 3 WATT 


| Low and Hieh Resistance Headphones | 


EX. W.D. AERIAL.—BRAND NEW—CAN 
ALSO BE USED AS FISHING RODS. 
12 © Light Siee Aerials in J—-~ ft. sections. 
screw-in or plué-.n type 


~~ 


f Electrotytic Condensers—Al! Types 


’ . Mansbridge Condensers (O 
Tan 
i ‘ st anarnitter Seta enive Tape 


Mask 
F uly ¢, are inet 


WHOLESALE AND EXPORT ONLY 


RADIO MERCHANDISE 


COMPANY LIMITED 
65, Farringdon Road, London, E.C.1 
Tele pt MOLber r ¢ 


‘ 


IMPORTANT ANNOUNCEMENT 


BISHOP SOUND 4 ELECTRICAL 
COMPANY LIMITED. 48. Monmourtt 
Street, W.C.2, the originators ofthe renowned 
“ CUEBAR " and the owners o' the Trade 
Mark No 610839 and Reg. Design Nos 
624083. 847049, 849583 and 840536 and 
Patent Nos. 52478° and 589996 <oncernin 
such devices respectfully call the atrentior 
the Tradeand users o! recording, repr 

and sound effects equipment ¢ 

no permission has been granted by them tothe 
se of the name ‘ CUEBAR " by any party 
other than the authorised users of their own 
specialised product 


Recently steps were taken to protect the 
proprietary interest in the name “ CUE- 
AR" in respect of an unauthorised use 
by the DECCA RECORD CO 
, 1-3 Brixton Road, S.W.9, who have 
undertaken on behal! of themse!ves and their 
associated concerns not to repeat tu-h use or 
to use any similar name iikely Co Confuse and 
o withdraw/!/rom use any devicesso identified 
or marked by them 
The “CUEBAR”™ is the most reliable 
Record Cueing Device in use where precision 
durability and ease of working are necessary 
a eature of the oroducts and service of 


BISHOP SOUND 4&4 ELECTRICAL 
COMPANY LIMITED 


BARKER 
SOUND 
UNITS 


have often said 
table for havir 


that our units 


om the amplifier 
A new frie 
& 


| have purchased 


without adding 
i puts it neatly by 
one of your 150 
ompletely satisfied 

t not by saying 
ry which the others 


nits and am ¢ 


Without its context this looks a bit 

ickhanded But what 

sf 8OuNd is Tree from colorat n 

whiskers, boom and other additives 
s just NATURAL 


Our leaflet tells you why 


t really means 


Write for details to 


BARKER NATURAL 


SOUND REPRODUCERS 
3 Newman Yard, London, W.1. 


L-O-N-G RANGE! 


BIG picture 


pay 
PROJECTION T.V. 


A chessis for the individualist or for dealer 
who wont big pictures of first-cless quality 
for hoteis, clubs, hospita's, institutes, schools, 
etc. Also made for smaller pictures 18 xia” 
23 valve S/H circuit. Sensitivity better then 
50 microvolts. Full bandwidth. Wal. screen 
projection 4 x 3. 5 channei facility. A.C 


supp y. insuleted chessis Complete with 
Gives, tube, optical unit, speoker } 


TELEMECHANICS Lt. 


3} NEWMAN YARD, NEWMAN S5T. 
LONDON. W.! Tel: LANGHAM 7965 
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ANOTHER OF BROOKES 
_ FAMOUS CRYSTALS 


BROOKES ar. LTD. 


10 Stockwell St, Grocnwish, Londen $.£.10 
| RE erwic ndor 


TAPE & WIRE RECORDING 
We supply ALL RECORDING COMPONENTS 
Write tor Latest Price List of 

TAPE MECHANISMS, TAPES, WIRES 

and SPOOLS, HEADS, AMPLIFIERS, 

OSCILLATOR COILS and UNITS. 
WOW AVAILABLE HIGH COERCIVITY 
TYPE H6O EMITAPE. 
TOPHET M, High Quality Recording Wire 


M 


i FAvvicearn — 
, ma 
Dept. MAR}. 74 Great Hampton 


HOCKLEY, BIRMINGHAM, 16 


Street, 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


WILL DAY, LIMITED 


19 Lisle Street, London, W.C.2 


GERra 1 4476 


SEND SENT BY 


¢ STAMP FOR L 87 


ENGINEERS! 


ENGINEERING Orr RTUNITIES 


—_ AMICE 


144 PAGES - fer Se 
a 


r 
Mec ebanica!, Electrical, 


NCO-MAINTEST = 


r “~ ¢ 
THE PERFECT FAULT FINDER 


TO SPECIFICATION. 
MANUFACTI we: OR REWOUND 
Filter Coils 4 a Speciality. 


JOHN FACTOR LTD. 


9-11 EAST STREET, TORQUAY, DEVON 


Free? 


ENGINEERING 
OPPORTUNITIES 
| . he 


TRANSFORMERS & COILS NUTS, BOLTS, SCREWS 


AND WASHERS 


MIUM PLATEL 
SET 305 (Size 2BA 


4 P 
te . 


= 
we, double anchor 
washere A 
| Pieces, 7/6 plus ¢ 
| 
| SET 306 (Size 4BA 


| 


Assor 


pute, ar od 
Contents 600 Pieces ? 


TOROIDAL WINDING 
CAPACITY AVAILABLE 


BEL SOUND PRODUCTS CO. 
Marlborough Yard, London, N.19 


ARC hway 


| sar 307 | Size 6BA 
g. with plain bex 

ro waehers. and 
Aver age Contents 


Assor 


| By post 


BERNARD FE. WADE LTD. 


2, WELLINGTON RD., ILKLEY, YORKS. 
Ilkley 1767 


; washer 
750 Pieces, 76 


u 


VOIGT PATENTS LTO 
~~ Sydenham, 8.E.26 6666 
) 


TESTOSCOPE Mains 


For high & low voltage 
testing -— 
” Ov 


Viet 


Stand C.730 B.!.F 


RUNBAKEN - MANCHESTER |! 


QUALITY TELEVISION COMPONENTS 


TELEVISION CIRCUITS 
3rd Edition, 2 6 


HAYNES RADIO Ltd. 


Queensway Enfield Middlesex 


LOCKWOOD 
A Cabinets 


ar : 


LOCKWOOD & COMPANY 


Byror 4 


AMPLIFIERS. Ty 


1 . 12 6 
MICRO-AMMETERS 0-500 
Ma , 


h scale, 12/6 
SAE 
.. C. NORTHALL 
16 Holly Road, Quinton, pee mne n 
Ret 416 High Street 


e and relays r lint 


Smethwick. P wort AF 


UPLE 


PL 
CRANMER AV. EALING.W 13. 


Transformer and Coll Manufacturers to the Trade 
Teleph BEA as 


RADIO COMPONENT SERVICE 


U.S. WAR SURPLUS pete 


A 4. APR APR ae 


ENGINEERING ASSOCIATES 
Dayton ?, Ohio, US.A 


434 Patterson 


Feeder ur 


r catalogue 


EREE creat ; 


RADIO COMPONENT SERVICE 
68 Chesterfield Road, Leyton, E.10 


\. TANNOY “6, 


SOUND EQUIPMENT . 
clearly the best for 


all occasions 


Poy 4 


YOUR METER DAMAGED? 


Contrastorsto The Mm ni ny of Supply 
amen akes and types of 
Microamr aeteta Multirange Test 
rica! Ther oe Recording Instrumente 
ke Quick és verice tor qpesty 
ve tastresanat by regis 


~ L. GLASER 
Electrical Instrument Repairers 
341 CITY ROAD, E.C.1 
Tei. Terminus 2489 


stored 1 
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RECTIFIERS 


NEW 
SELENIUM 
RECTIFIERS 


IMMEDIATE 
DELIVERY 


Half Wave: !8 v. A.C. working 
; amp 8- ; 1! amp. Il- ; 2 amp. 16-; 
2s amp. 19- ; all 6d. postage. 


Full Wave : IS v A.c., 14 v. D.C, 
output amp. 8-; 4 amp. II -; 
| amp. 13 6 ; I postage 6d. 2 amp. 
29-; 4 amp “Ss -; 5S amp. 39-; 
8 amp. 63- ; 10 amp 70 - ; 20 amp 
129- ; all postage | 36 v. A.C., 
28 v. D.C. output: 4 amp. Il; 

amp. 18-; | amp. 24-; 2 amp. 
36-; 4 amp. 59-; 5 amp. 69-. 


Special Rectifiers to Order 


Automat Company 
104 HazelhurstRd., Worsley, Manchester 


Welded 5 Steel Cabinets 


idea! for hous 


abinets have 
detachable 
brass escutch- 
Overall size: 18Jin 
Escutcheons 6jin 

». square 
230 volt ¢ hp. 1425 
1425 r.p.m. €8/10-; 
rpm. €9, carriage 


; shunt wound 1425 
tarter Motors, new 28 -; 
4 SS-, carr. Si-. § hp 

re 2S -, carr. 2 
RESISTANCES riable slider, 6 ohms 6 amps 
25 26; S ohms '0 amps 
27 6; 2 ohms 2 amps. 30 -; 300 ohms 4 amp 


is 

MOTOR GENERATOR. 24-28 volts D.C 
amps. 800 cycles 8,000 r.p.m 

fan cooled 6§ -, carr. 5 - 
ALTERNATORS nductor type totally en- 
sed 230 volts 2 amps. 460 warts 50 c/s. 3-ph 
3,000 rp m., B10 -, need exciter 6 volts 6 amps 
be wired for 230 volts 230 watts single 


phase 50 cycles 
RECORDING METERS by Evershed & 
gnol ase, wall type Murday system 
full scale, chart |2in. per 
List of Instruments and 
nos, Transformers, Morse 
Keys, £ zers J Switches, etc., etc. Stocks 
always availa 


ELECTRADIX RADIOS: 


Dept A 214 Goa 5 , Londen, 8.W.2 | 
— maCovley” ——— 


“SENSITIVE TRE RECEIVER” 


(Amos & Johnstone, November Issue) 


SMITH’S 


EDGWARE ROAD 


The Component Specialists 


can supply ALL the parts, as 
used by the designers, for 
this amazing receiver. 


Total cost about £7. 
Send for complete, priced, list of parts 


H. L. SMITH & CO. LTD. 
287 9, EOGWARE ROAD, LONDON, W.2 

t tington 55¥1 Hoare ¥ & 

Near Edgwere Road Stations Metroy 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


The business of 


COULPHONE RADIO 
has closed down 


Any communice 


SEA VIEW HOUSE, 
ST. BEES, CUMBERLAND. 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course 


Become an 
“ENGINEER ADVENTURER” 
and join the battle for production in 

this New and again 
Glorious ELIZABETHAN era! 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone ; Addiscombe 334/ 


p=" THE MODERN BOOK CO."™ 


Radio Amateur's Handbook. By A.R.R1 
1952 edition. Price 32s. Postage Is 

Feedback By N. H. Crowhurst. Price 
3s. 6d. Postage 3d 

Television Receiver Practice By R 
Holland. Price Ss. Postage 3d 

Magnetic Recording By S. J. Begun 
Price 25s. Postage 9d 

The De Luxe Home-built Televisor and 
Radiogram. By VW. !. Flack. Price és. 6d 
Postage 4d 

Television Receiving Equipment. By 

Price 18s. Postage 9d 


G.E.cC. GERMANIUM 
CRYSTAL DIODES 


dget Size, 5/l6in. x 3/16ir 
Wire Ends for Easy Fixing 
46 each, postage 2 
Technical Details and Selected Types available 


B.T.H. GERMANIUM 
CRYSTAL StOoErs 


Moulded in thermo-setting a 
46 each, postage 24.” 
SILICON aes. 3/6. Postag 
Brackets, 3d. pa 
COPPER ‘INSTRUMENT. wire 
ENAMELLED, TINNED, LITZ 
COTTON and SILK COVERE 
Most gauges available 
B.A. SCREWS, NUTS, WASHER 
oldering tags, eyelets and rivet 
EBONITE AND BAKELITE PANE 
TUFNOL ROD. PAXOLIN TYPE i 
FORMERS AND TUBES, ALL DIAMETER 
ERIE AND OUBILIER RESISTOR 
Latest Radio Publications 
SEND STAMP FOR LIST. TRADE SUPPLIEC 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


Microp J Engineering Training 
Manual. Pri Postage 6d 

Radio ag ony Handbook By F. E 
Terman. Price 50s. Postage 9d. 

Radio Sastenesinen By F. E. Terman 
Price 50s. Postage 9d 

Sound Reproduction. By G. A. Briggs 
Price 108. 6d. Postage 6d 

Encyclopedia on Cathode-Ray Odscillo- 
scopes. By Rider and Usian. Price 75s 
Postage | 

Wireless Servicing Manual. By W T 
ocking. Price 12s. 64. Postage 6¢ 

Reference Data for Radio Engineers. by 
WL. McPhersor Price 7s. Postage 6d 

Application of the Electronic Valve 
Volumell. Book V. By Or. 8 G Dammers 
etc Phillip Technical Library) Pr 
45s Postage 9d 

Radio Installations By W. E Pannett 
Price 45s Postage 9d 

Radio Valve Data. Compiled by “ Wireless 
World P 3s. 6d. Postage 3d 

We have che finest selection of British and 

American books in the country Complete 
st on app! ication 


19-23 PRAED STREET 
Dept. W.3.) 
LONDON, W.2 
PADdington 4185 


eo 
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INDEX TO ADVERTISERS 


THERE ARE 12 DIFFERENT oN Made by 
MODELS OF - The 


o~) | ACRU 

% / ELECTRIC 
, => TOOL MFG. 
| ‘= CO. LTD. 


Chape! Street 
‘ Stockport Road 
\ Levenshuime, 


“/ ““ ACRU NEON INDICATORS Manchester 19. 


Ask ‘o- Leofle Tel.: RUSh~ime 6134 


Wireless 


Wrrecess Wor! 


wit 


+> 


voltage de-rating 


r.c.C. introduce a new range of electrolytics wit! 
vutstanding featutes. Independent tests at full working 
its at BS for 1,000 hours substantiate our claims on 


ese ndensers. 


ABILITY TO WORK AT 
HIGH TEMPERATURES 


s necessary 


LEAKAGE CURRENT 
nally w at room temperature, wit 


s@ as temperature s raised 


SHELF LIFE CHARACTERISTIC 


ereas the leakage current of the normal commercia 
eases w n idling over a ng per 
nstant 


od, that of 


RIPPLE RATINGS 
w learn age curre 


these conder 


ETCHED FOIL 


Further details of this 


range available on request 


Wireless World Ape, 1992 


oe, For those who are unable to meet us at our stand 
at the R.E.C.M.F. Exhibition we show our advertisement 
pages in the Exhibition Catalogue. 


ERSIN 
MULTICORE 
Mh hime if Coud hitler “Hw the Vlold 


, Wang makers 
prejerre i / (cadu 4 
] lonh ] 
: eece ss . 1d10 and tele} hon 
lel 


ompone nl 


t the wor ld 


/ ] row 
equipment, aiid Cree ( 


brovoho 
manufacturers througnou 


MULTICORE SOLDERS LTD. | MULTICORE SALES CORP 


oe, Why does wt pay to use ERSIN us have your name and address and we will be 
MULTICORE? Because it cuts down pleased to send you, without charge, new 


production costs. Why ts this? Because it technical literature, samples and bulk prices. 


contains 3 cores of non-corrosive, extra active Radio enthusiasts can obtain our Size 1 Carton 
ERSIN FLUX, ensuring fast, efficient soldering from their usual supplier. 
Who uses it? Leading manufacturers of SIZE | CARTON—S/- RETAIL 


electronic equipment throughout the world, Catalogue Alloy SWC Approx. Length 
Ref. No Tin/Lead = per carton 


including the U.S.A., where television and radio 
engineers insist upon ERSIN MULTICORE, 
despite freight and import duties. How can I, 


C6014 60 40 13 feet 
C1i60/8 60 40 37 feet 
C1403 40/60 : 13 feet 


2s a manufacturer, get more information? Let C14016 40/60 26 feet 
ee 


